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CHAPTER 1: INTRODUCTION 
The Mohler Farm site (13MA30) assemblage has been stored at Iowa State University 
for four decades. Until this point, no analysis has been preformed on the site excavations of 
1964, and. has been detrimental to the understanding of Moingona phase Oneota occupations 
in central Iowa due to the few sites that have been analyzed. Moingona phase sites hold a 
wealth of information concerning the Developmental horizon of Oneota (Overstreet 1978, 
1995) in terms of subsistence activities, ceramic technologies, site structure, environmental 
adaptation, and lithic technology. A good deal of information derived from early salvage 
excavations concerning the regional archaeological culture consists of brief overviews and 
laundry lists of artifacts (DeVore 1984; Gradwohl 1965, 1973; Osborn 1976, 1982). The 
lack of information pertaining to these early excavations of Moingona phase sites can be 
attributed to salvage archaeological practices during the mid-twentieth century. 
Comprehensive analyses do exist for Moingona phase sites (Benn 1984; Benn et a1.2003; 
DeVore 1990; Moffat et al. 1990), offering numerous insights into Moingona phase 
adaptations. The aforementioned authors would probably acknowledge that there are always 
more research questions than there are answers, and no assemblage remains fully analyzed. 
It is in this spirit.. of archaeological inquiry that the focus of research here concerns the 
chipped stone artifacts recovered from the Mohler Farm site in Marion County, Iowa. This 
analysis has atwo-fold objective: 1) to report on the 1964 investigations; and 2) to explore 
lithic technological organization. Technological organization is defined as "the study of the 
selection and integration of strategies for making, using, transporting, and discarding tools 
and the materials needed for their manufacture and maintenance" (Nelson 1991:57). 
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Technological Organization 
Many researchers have explored the organization of prehistoric lithic technology. For 
instance, Andrefsky (1994) analyzes the relationship of material availability to expediency 
and curation. In his discussion, Andrefsky (1994) points out that material quality and 
abundance are integral in determining the expediency of a particular tool. While focusing 
solely on tool production, these results should be replicated elsewhere. If lithic quality is low 
for a given site, and the tools produced are informal, expedient technology exists. If the 
quality and abundance is high, tools produced will include formal tools (1994:30). 
Bamforth (1991) uses technological organization to determine mobility patterns. 
Bamforth points out that there are multiple factors that contribute to the local conditions of a 
given technology, and various strategies are used by indigenous peoples to adapt to these 
conditions via tool production. Site type also gives indicators as tool mobility patterns and 
their relationship to technological organization. Different site types e~iibit different 
strategies of tool manufacture and eventual use. 
Ricklis and Cox (1993:445), address technological organization as a "cultural 
subsystems in dynamic interaction with other subsystems." Procurement, reduction, 
transport, material use life, and the use of other mediums of tool production are used to relate 
the dynamic nature of tool technology. When a particular median (such as chert) is not 
readily available or the costs of obtaining the material are high, the above integrated 
components will change in order to meet the needs of the dominant system. By investigating 
Late Prehistoric sites in southern Texas, Ricklis and Cox documented differences in site 
usage and site type as an adaptive means to the lithic landscape. Technological organization 
is an adaptive strategy to changes or requirements imposed by the larger system. 
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While this review is extremely brief, not all technological organization studies can be 
detailed within this context. The above-mentioned studies: should be viewed as a sample of 
the available literature on the topic. What is learned from all of these studies is that 
technological organization is contingent upon many other needs of the community. 
Technology is a reflection of competing needs and an adaptation to those needs. Because 
indigenous peoples utilized different environments in the past, it is necessary to ask questions 
about the variability e~iibited within technological organization as well as pursue the factors 
that contribute to a particular technological adaptation. This line of questioning is relevant to 
Oneota archaeology in particular because the means impacting a technology has been 
established (such as agriculture) but many of the material correlates to these adaptations 
(such as stone tool production) have not been viewed within the social and environmental 
constraints placed upon the technology. 
Statement of Problem and- Objective of Study 
The first aspect of this research is to document the investigations at Mohler Farm. 
There has been very little documentation of these excavations, which has reduced the 
archaeological resolution of Oneota manifestations in central Iowa. The articles presenting 
information concerning the investigations merely refer to the fact that Mohler Farm was 
excavated and do not supply many details (Gant 1966; Gradwohl 1965, 1973, 1974). Many 
criticisms exist .regarding Mohler Farm in a large part because there has never been a site 
report produced for the excavations nor an analysis of the recovered artifacts (Moffat 1998; 
Moffat et a1. 1990). This thesis is not the final report on the site. Instead, the goals of this 
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research are more modest in that it seeks to document only the chipped stone artifacts 
recovered from the site, though this requires discussion of pertinent background information. 
The second and primary objective of this research is to document .the organization of 
lithic technology at the Mohler Farm site, with emphasis on curation, expediency, and 
opportunistic behavior. The desire to obtain data focusing on lithic technology at the Mohler 
Farm site is that, heretofore, the site has never been reported on and there is a small amount 
of baseline data focusing on Moingona phase lithic technology. In addition, the Moingona 
phase chipped stone tool data been dealt with in-depth as it applies to adaptive pressures on 
technological organization, the exception being Blikre (2003), who offers numerous insights 
into technological organization at the Christenson Oneota site. While researchers are very 
aware of the factors that would influence a given technology (such as agriculture, sedentism, 
kin networking), the correlates in chipped stone have not been established. An accurate 
record of all debitage including documentation of size, flake type, site function in 
relationship to tool production, and lithic resource utilization is needed. Once the 
assemblage is defined in these terms, it will be possible to shed new light on Oneota lithic 
technology. In order to address technological organization, several aspects are concentrated 
on and treated as dynamic, interrelated components. 
Raw material utilization is a necessary component for assemblage-level analysis of 
lithic technology. Raw material studies, as they relate to procurement strategies, are useful in 
order to obtain data concerning group mobility (Bamforth 1985; Binford 1979; Kelly 1988, 
1992; Morrow and Jefferies 1989) and tool manufacture (Bamforth 1986; Jeske 1992). For 
this reason, it is necessary to document the type and amount of toolstone at the site. It is 
anticipated that the Mohler Farm assemblage will have different procurement and utilization 
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methods dependent upon material and distance from the procurement source (as is shown by 
Blikre 2003). Also expected is a high usage of Burlington cherts (Blikre 2003; Moffat et al. 
1990). However, this pattern maybe indicative of a centralized procurement area (Devore 
1984; Gradwohl 1973; Osborn 1976). Material from Mohler Farm will be tested against 
these previous studies in order to arrive at conclusions of procurement and utilization 
strategies. 
In order to develop inferences concerning task diversity and site structure, it is 
necessary to document the.types of tools represented in the assemblage (Bamforth 1991; 
Nolan and Conrad 1998; Odell 1998, 1999). Tool diversity may also give indications as to 
social roles for different groups of people occupying the site. ~ While much more difficult to 
access via middle-range research, data concerning tool/task diversity will lead to engendering 
(Gero and Conkey 1991; Wright 1996) Moingona phase sites. While recognizing that 
Oneota is heavily involved in agriculture (e.g., Arzigian 2000; Hart 1990), most of the 
chipped stone tools should focus on hunting and processing of animals. However, there is a 
lot of variability in the frequencies of proj ectile points and scrapers within the Moingona 
phase (e.g., differences of technology between Christenson (Benn 1991; 2003), a winter 
occupation, and Wildcat Creek (Moffat et al. 1990), a summer occupation. The data will be 
presented in the context of other assemblages in order to test and infer multiple lithic 
technological adaptive strategies. 
Tool production also generates indicators of site function (Bamforth 1991; Callahan 
1979; Patterson 1990; Stahle and Dunn 1982; Tankersley 1998). By isolating and analyzing 
the debitage as well as the finished, formal tools, it is possible to draw organizational 
inferences apropos the stage of lithic production exhibited at the site to gain insight into site 
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function. Because all of the previously excavated Moingona phase sites are late stage 
reduction habitation sites (Bean 1984; 1991; 2003; DeVore 1984; Gradwohl 1973; Moffat et 
a1. 1990; Osborn 1.976) this site will be tested to isolate a settlement pattern as well as the 
associated stage of .lithic reduction. 
Determining exhaustion and maximization is an integral aspect of research 
concerning the organization of technology especially as it relates to 
expediency/curation/opportunistic behaviors (Andrefsky 1994; Bamforth 1986; Nelson 1991; 
Seeman 1994). Many factors contribute to material and tool usage, use-lives,. and discard. 
Addressing questions about exhaustion and maximization also gives indications as to the 
availability of time .and importance of a technology to a given group (Bridges 1989; Torrence 
1983, 1989; Vessuri 1980). Blikre (2003) states that Burlington chert was more conserved at 
the Christenson site than more locally available materials, suggesting reduced access to the 
material, and this and other patterns of conservation will be tested to determine if this is a 
replicated practice during the Moingona phase. 
Exploring these questions will situate this research position to outline the strategies of 
chipped stone technological organization as it applies to the community level at Mohler 
Farm. Answering these lower-level questions will lead to inferences concerning the 
strategies that Moingona phase occupants of Mohler Farm employed to adapt to their lithic 
landscape via technological organization. Technological organization is not viewed here 
as a solitary aspect of human behavior, but is instead correlated with the eco-social 
environment in which lithic technology is established and utilized. It is for this reason that 
this site will be interpreted within the context of Oneota models for the social and natural 
environment currently used by other researchers. This study is not designed to test the 
overarching theories regarding Oneota, and nor rely on an accommodative argument. 
Instead, the patterns produced will be compared or contrasted to the expectations of the 
models. 
Significance of Study 
This research is significant because it provides primary archaeological data from a 
previously unanalyzed, but well known Moingona phase site. It is important from an ethical 
stance to use data from past excavations in order to answer contemporary archaeological 
questions. Excavation without analysis plagues archaeology more than it is often admitted. 
This research removes .Mohler Farm from the list of "gray-sites." 
This research also details Oneota lithic technology, an unglamorous endeavourer that 
has received little attention, in order to present a dynamic view of Moingona phase lithic 
technology, as opposed to static lifeway reconstruction. The historical emphasis on ceramics 
(while greatly expanding the knowledge of one aspect of the material culture) has been to the 
detriment of research on Oneota lithic technological organization. This leaves a deficit in the 
archaeological understanding of late prehistoric peoples in the Midwest that could lead to 
biased. perceptions_ about the past. Lithic studies can bring data to bear on aspects of social 
and environmental_ adaptation that can expand the understanding of the Oneota Tradition 
instead of defirling taxonomic groups. While ceramics offer insight into these adaptations, 
chipped stone tools reflect behaviors not associated with ceramics. 
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Brief Background of Oneota Tradition and Moingona Phase 
In order. to contextualize the analysis, the Oneota Tradition, and the Moingona phase 
specifically, is briefly described. Without this contextualization, difficulty may arise in 
correlating the data included here to the social aspects of the Oneota Tradition. Brevity is not 
intended to simply brush away the taxonomic development or social theories concerning 
Oneota manifestations, but is done so because these topics have been described thoroughly 
elsewhere (e.g., Betts 2000; Gibbon -1982; Green 1995; Henning 1998). 
The Oneota Tradition has been used to describe sites containing shell-tempered 
ceramics across the upper Midwest. Temporal placement of this tradition occurs between 
950 .and. 250 B.P. (Alex 2000; Green 1995). The material culture associated with the Oneota 
Tradition (specifically the Classic Horizon) includes round to oval shaped shell-tempered 
ceramics often with ,elaborate design motifs, sandstone abraders, circular manos, Celts, bison 
scapula hoes, sheet copper pendants, and catlinite disk pipes. As previously mentioned, 
research has focused on ceramics and for this reason it has been referred to as a "ceramic 
culture" by many researchers (Hall 1962; Henning 1970; Wedel 1959). Betts (2000:36) is 
certainly correct in stating that ceramics are the predominant feature of the Oneota Tradition. 
These references give Oneota research the impression of "ceramic solidarity," and these 
comments seem warranted. 
Ellison Orr (1914) coined the term "Oneota" to describe shell-tempered ceramics 
found at sites along the Oneota River (now the Upper Iowa River) in northeast Iowa. Charles 
Keyes (1927) was the first to use the term to describe the Oneota archaeological culture. At 
this time, shell-tempered ceramics were the most visible aspect of the material culture 
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associated with these sites, but instead of a strict ceramic definition (that is, shell tempered 
pots are Oneota), the term was used to describe the people that constructed the ceramics. 
Recognizing that Oneota was a significant prehistoric manifestation, several 
researchers put in considerable effort trying to determine its origins, and believed that Oneota 
derived from Mississippian influenced Chiwere-Winnebago Siouan speakers (Alex 2000; 
Griffin 1937, 1943; Mott 1938). Current research, however, suggests that Oneota derived 
from a Late Woodland base (Bean 1989, 1995; Ford and Willey 1941:356-357; Gibbon 
1972, 1974; Hall 1962; Overstreet 1981). Other researchers have suggested a predatory 
expansion model. (Bean 1989) or "Oneotization" (Gibbon 1995:191) of Late Woodland 
peoples. to explain the spread of the Oneota archaeological culture. 
The current taxonomic system used to place Oneota within the archaeological record 
is derived from the system offered by Willey and Phillips (1958). The horizon concept 
(Lehmer and Caldwell 1966; Willey and Phillips 1958), added to Oneota taxonomy by Hall 
(1962), and reiterated by Overstreet (1978; 1995), devised four major categories of Oneota 
temporal placement: Emergent, Developmental, Classic, and Historic horizons. 
Moingona Phase 
Gradwohl (1967) coined the term "Moingona phase" to refer to the first (and earliest) 
Oneota sites found in the central Des Moines River valley (Figure 1). In the current culture 
history sequence, the Moingona phase falls within Overstreet's (1995) Developmental 
horizon, and dates to ca. 850-550 B.P. (Moffat 1998:188). Many of the sites recorded as 
Moingona phase were unearthed during salvage excavations at the Red Rock (Gradwohl 
1973; Moffat et al. 1990; Roper et al. 1986) and Sayloryille reservoirs (Bean 1984, 1985, 
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1991; Benn et al. 2003). Several key Moingona phase sites include Howard Goodhue 
(Gradwohl 1973, 1974), Cribb's Crib (Cole and Gradwohl 1969; DeVore 1984, 1990; 
Gradwohl 1974), Clarkson (Osborn 1976, 1982; Gradwohl 1974), Mohler Farm (Gant 1966; 
Gradwohl 1965, 1973, 1974), Wildcat Creek, Dawson, and Norman Dille (Moffat et al. 
1990), and Christenson (Benn 1984, 1991; Benn et al. 2003). The data obtained from these 
sites are addressed as they relate to the current dataset in subsequent sections. As of 1998, 
more than fifty Moingona phase sites have been recorded (Fishel 2001; Moffat 1998). 
When Gradwohl (1967) coined the term "Moingona," he did so by vaguely 
referencing differences in ceramics found at central Des Moines River valley sites from those 
found at other Oneota study areas. The very broad categorization of the Moingona phase was 
elaborated upon in subsequent writings (Gradwohl 1974:95). 
Current Status of Oneota Lithic Research 
To date, research on the organization of Oneota lithic technology is limited. 
Boszhardt and McCarthy (1999) analyzed Oneota end scrapers to determine geographic 
trends in the processing of bison hides and the behavior's possible association with- trade. 
Finney and Crawford (1999) analyzed the chipped stone assemblage from the Dixon site in 
northwest Iowa as part of Fishel's (1999) report. Logan et al. (2001) offer glimpses into 
obsidian sourcing at the Warne (Kansas) and Blood Run sites (northwest Iowa). Blakeslee et 
al. (2001) analyzed the chipped stone assemblage from the Glen Elder site, a bison hunting 
camp in Kansas. Blikre (2003) offers an analysis of chipped stone from the Christenson site 
(central Iowa) as part of Benn et al.'s (2003) report on investigations. Scott and Betts (2004) 
briefly address raw material utilization at the Lane Enclosure site (northeast Iowa). Lastly, 
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Padilla and Ritterbush .(2005) document the White Rock site's (Kansas) chipped stone 
assemblage, with an emphasis on strategies of lithic adaptation to the central Plains. 
As can be seen from this brief review of lithic studies for the Oneota Tradition, 
emphasis has been placed on a variety of phases. Over half of the above-mentioned analyses 
are sites with high access to bison (thus adapting a lithic assemblage to that purpose), and 
Boszhardt and McCarthy use end scraper data to arrive at bison hide working intensity. Scott 
and Betts (2004) offer very little. data that can be used for this analysis due to differences in 
assemblage size, temporal designation, and geographic location. For the present analysis, 
Blikre (2003) offers the most comparable information because it is a much finer-grained 
analysis concerning the Moingona phase. 
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CHAPTER 2: THE MOHLER FARM SITE 
Mohler Farm is located in Marion County, Iowa along the central Des Moines River 
(Figures 1 and 2). The area of occupation covers 8094 m 2 (2 acres) along a ridge between 
Prairie Creek and the Des Moines River on the Mohler family farm 1.6 km (1 mile) west of 
Dunreath. 
The site was first reported October 28, 1961 as part of the secondary investigations 
concerning archaeological resources within the Red Rock Reservoir. After the initial 
reporting of the site for the state archaeological site files, subsequent documentation was 
provided by McKusick and Ries (1962) in accordance with salvage archaeological contracts 
for the National Park Service. The sites that were documented in the 1962 report were 
identified by interviewing local collectors in the area and landowners. McKusick and Ries 
(1962) reported that the landowner, Fred A. Mohler, had discovered a mound, shell middens, 
debitage, and projectile points on a ridge between Prairie Creek and the Des Moines River. 
1964 Iowa State University Excavations 
Dr. David Gradwohl of Iowa State University conducted excavations in 1964 as part 
of the Red Rock Reservoir salvage project (Gradwohl 1965, 1973), the site was used for his 
1964 field school, and it revealed an extensive Oneota occupation. The site was initially 
determined to be an Oneota or Middle Mississippian village. 
Surface collections began on June 1, 1964. After observing dense concentrations of 
artifacts at the base of the ridge, a grid was set up and the crew began excavations. Only a 
few levels were excavated using the first grid, however,Las the team quickly realized, 
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subsurface material was not present. The artifact concentrations at the base of the ridge were 
determined to be washed in and. were in secondary context. For this reason, the excavations 
were moved to the top of the ridge. 
After moving the grid, the site was excavated in 10' X 10' units (Figure 3). However, 
the exact number of 10' X 10' units that were actually excavated is problematic. Unit forms 
from the 1964 excavations indicate that between 32 and 35 units were excavated; however, 
information assembled during the course of this research indicates that 48 10' X 10' units 
were excavated. The reason for this discrepancy is not clear, but several possibilities exist. 
Excavation units at the base of the ridge may have been excluded from the reported 
excavated area. Alternatively, irreconcilable cataloging errors exist, or general record 
keeping errors in the field or during curation have resulted in the addition of test units. In 
addition to the 10' X 10' excavation units, 24 features were also excavated within these units, 
including 12 storage pits, S shallow basins, 8 postholes, 1 burned area, and 1 historic feature. 
Feature 20, described as a discolored area, contained two metal staples; no other artifacts 
were found. 
The site was excavated by skimming and troweling sediments in~roughly 6 inchl, 
arbitrary levels, and at some points during the excavation, a pick was used on coarse-grained 
sediments. Most of the excavated sediment was dry screened through 1/4 or 1/2-inch mesh2. 
Student field notes from the site indicate that sediments were screened in certain units if 
cultural materials were visible, or if the sediment was not dampened by rainfall and therefore 
difficult to screen.. This may certainly bias the results of this investigation. Screen size may 
1 There is little standardization of unit levels, but the "standard" seems to be 6 in. 
2 Although there is no documentation of the screen size used while excavating Mohler Farm, later excavations 
led by Iowa State University indicate that a 1/tin mesh screen was likely used (Osborn 1976:27). 
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have affected the amount of material collected, and the lack of screening in certain areas may 
have also negatively impacted the recoverability of lithic artifacts. 
Excavations produced a large quantity of ceramic sherds, chipped _stone artifacts, 
daub, shell, bone, burned corn, charcoal, hematite, lead, groundstone, as well as historic 
items such as glass and iron. A possible sweat lodge is also reported (Gradwohl 1974:95), 
although the information concerning the identification of .this structure or its possible 
existence is not available. A possible hearth was. identified in test unit N1030/E890. In 
addition, postholes occur at the site, but these could not be attributed definitively to the 
activities of the Oneota inhabitants. Why this is the case is unknown. It is possible that 
because the area was used as a farmstead, postholes were the result of more recent activities 
on the site, and it is likely this reason they were perceptively excluded by the investigators. 
From what can be reconstructed,, eight postholes were excavated. The excavators believed 
that they had also located a house structure at the site, but again there was never any mention 
of it in later publications and this is likely the result of misidentification of the feature in the 
field. what type of feature the "structure" turned out to be is unknown because the 
"structure" could not be provenienced in any of the site maps or in the available field notes. 
The first mentioning of the site occurs in an abstract in Plains Anth~o~ologist 
(Gradwohl 1965) but does not detail any specifics as to the extent of the excavation. 
Subsequent mentioning of the site does occur but specific information concerning the 
excavations is lacking (Gradwohl 1973, 1974) since the intent of those publications was not 
to report on Mohler Farm. The only records at Iowa State University describing the 
excavations are student notes from the 1964 field school, which are generally incomplete. 
This has disgruntled some researchers and the lack of publication for Mohler Farm has been 
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the center of critique for Moingona phase archaeology (Moffat et al. 1990; Moffat 1998). 
While by no means complete, it has been attempted here to reconstruct the history of the 
excavation to the best that the records will allow as well as present the historical 
development of archaeological field methodology for central Iowa. 
Based on ceramic designs, Mohler Farm is indisputably a Moingona phase site. Like 
many Moingona phase sites, the dates obtained from Mohler Farm are problematic 
(Gradwohl 1973:126-127; Moffat 1998:185; Moffat et al. 1990:435-436). The radiocarbon 
assays for this site have a calibrated age of 670 B.P. and a 1-sigma range of 690-658 B.P. 
(Fishel 2001; Osborn 1982). While seven dates were obtained for the site (Table 1), it should 
be noted that many of the dates appear to be unreliable due to unknown contamination 
(Gradwohl 1973:126-127). Samples derived from features 5 and 23 are of particular note 
because multiple tests run on the same samples produced widely different ages both within 
features and between features. New radiocarbon assays clearly are warranted in order to 
ascertain a definite temporal placement of this site within Moingona phase chronology. 
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CHAPTER 3: METHODS 
Detailing methodology is important in order to make one's results, comparable to 
other researcher's data as well as to ensure replication of an experiment or study. Within this 
section, details regarding the procedures for data collection are addressed. It is also hoped 
that the procedures followed herein for chipped stone analysis will be used to extract finer-
grained data from Oneota assemblages using individual artifact analysis. This analysis 
follows the chaine operatoire (Sellet 1993) to document the entire life of a given artifact. In 
order to document the assemblage in a way that will be conducive to addressing questions 
concerning raw material utilization and procurement, an accurate record of all material types 
as well as distance ~ needs to be established. All stages of reduction are important, and 
focusing on one aspect of the technology (such as formal tools) limits the amount of 
behavioral information that can be generated from an assemblage. Task diversity and site 
structure will be addressed by identifying all of the tools and associated debitage within the 
assemblage. Tool production also indicates site function, and because of this, aspects of the 
reduction process such as what types of flakes are being produced, heat alteration, etc. will be 
detailed. The data that is derived will be integrated to determine the multiple causes of 
exhaustion or maximization of materials within the assemblage and offer explanations as to 
this adaptively oriented technological organization. 
General Methodology 
Roughly 15% of the assemblage was assigned a catalog number immediately 
following excavations; however, this task was completed as part of this research and the 
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assemblage now totals 4,164 chipped stone artifacts. Re-bagging of the artifacts also 
occurred. At the time the assemblage was introduced to analysis (41 years after being placed 
on the shelves of the Iowa State University Archaeological Laboratory), many of the bags 
contained hundreds of artifacts (and in the surface collection bag, thousands of artifacts), 
resulting in numerous examples of bag polish and curation-induced breakage. 
All artifacts were coded by attributes in order to increase efficiency in data analysis. 
Definitions for all codes can be found in Appendix B. 
Provenience 
Provenience data was obtained by crosschecking the initial catalog numbers with 
artifact inventory completed in-and-around the time of the excavation. Some provenience 
information was missing. A few of the bags in which the artifacts were held had no catalog 
number assigned to them or the number (written in marker) had rubbed off. These artifacts 
were placed into the "surface" provenience category. Artifacts from the surface were not 
associated with any given excavation unit within the grid. 
The nature of the excavation methodology is not conducive to afine-grained intra-site 
spatial analysis. Because of this, certain conditions needed to be set in order to extract data 
that would be objective and meet the requirements of the present analysis. It was first 
necessary to isolate test units that contained concentrations of artifacts derived from probable 
erosion (Appendix B). Because these probable erosional processes altered provenience of 
artifacts drastically, it is necessary to attribute the finds within these units to a surface 
provenience. There is a lack of vertical control as well. Many of the excavation units were 
not excavated in a controlled, systematic way, thus leading to blurry arbitrary levels. 
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Stratigraphic profiles are also unavailable to discern the levels of deposition caused by this 
"erosion." If erosion did occur, it is also anticipated that size sorting occurred relative to 
artifact size. Size sorting data are not available due to excavation block size and the lack of 
plan-view maps associated with excavated levels. Because of these difficulties in addressing 
the site formation processes, it is argued that all of the artifacts associated with these 
erosional surfaces are best analyzed as a part of the surface collection. 
For the purposes of this research, the plowzone is treated as a separate analytical unit. 
Plowzone is defined here as an area that has undergone plow agriculture thus influencing 
vertical and horizontal provenience. The plowzone for Mohler Farm has been arbitrarily set 
at 18 in below surface because it is difficult to surmise exactly what the plowzone depth is 
horizontally across. the site, and as a precautionary measure (most plowzones are around 12in 
in depth) because the data are not available. 
The only provenience data considered in situ are located below the plowzone and 
from feature contexts. All else being equal, artifacts recovered in feature contexts and below 
the plowzone should be less susceptible to modern land disturbances. Features are used here 
as analytical units,. however, some features are not specifically attributed to a particular 
function. Since I have not visited the site to assess the formation problems,, the actual depth 
of the plowzone and the existence of the eroded surface is based on observations made by the 
excavators in 1964. 
Metric Attributes 
Length and width measurements of all complete specimens or specimens in which 
proximal and distal ends can be assessed are based on axial measurements (Banning 
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2000:147). The intent of these measurements is to capture both the core size in which a 
particular flake/tool. was struck as well as to gather data regarding the usable edge of flakes. 
Maximum thickness was also recorded for all artifacts. when a flake was deemed "broken" 
or the artifact in question was classified as shatter or a broken core, maximum length/width 
measurements were taken because proximal or distal ends could not be identified. All 
measurements were recorded to the nearest mm with sliding calipers. To ensure 
standardization of measures, the author conducted all measurements. 
Raw Material Quantification 
Raw material metric quantification was accomplished using two representations of 
mass (mm3 and g; volume is calculated as length *width *thickness/ 3 for triangular prisms, 
which the majority of the assemblage is. All other volume was calculated based on 
geometric form). However, because of potential differences in a material's weight between 
material types, analysis by grams may give a biased outlook concerning the amount of 
material present. For instance, two artifacts of the same metric size (mm3) comprised of 
differing raw materials may also have differing weights. Volume is the main measure 
because weight does not control the size of the tool nor does it constrain reduction (Eren et 
al. 2005). Weight could be useful in determining the requirements of transport (Close 1996), 
but it is not the pallet in which a flintknapper is working. Size such as length, width, and 
thickness, determine where reduction occurs and what a piece can be reduced to. Therefore, 
presentation of mass is indicated primarily by volume (mm3), although weight remains in the 
formal data tables (Appendix B) and is used periodically in controlled circumstances. 
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Core Estimations 
Secondary core refits (using material type to determine the minimum number of 
cores) can produce very rewarding .analyses in certain contexts (e.g., Petraglia 1992; Sellet 
2004). However, because of the homogeneity expressed by many Iowa cherts, it is virtually 
impossible to derive minimum number of core data using this technique. In order to derive 
information about the stage of production and the number of cores represented at the site, an 
ACU (analytical core unit) was obtained. The intent is to determine the number of flakes that 
can be produced for each ACU. The formula for collecting ACU data is: 
platform flakes =log (difference in weight) * 3.601 
taken from Carr and Bradbury (2001:143). Each raw material that had two cores associated 
with it was analyzed by weight. The difference between the largest core and smallest core 
weights was obtained. It is suggested that within the archaeological assemblage, the largest 
core represents the size grade that reduction begins and the smallest core would be the ending 
or e~iausted core (Carr and Bradbury 2001). The number of potential flakes that would be 
produced from a given core was divided by the number of flakes (containing a platform) 
represented in the assemblage to obtain the minimum number of cores represented. 
Projectile. Points 
Projectile point measurements follow the standard for Iowa projectile points set forth 
by Morrow (1984). Length and width were measured using axial measurements (Banning 
2000:147). This differs from Morrow (1984:7) only in semantics (Morrow states maximum 
length instead of axial length, but measurement is portrayed the same as Banning 2000:147). 
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Blade length, stem length, neck width, and stem width were measured when applicable 
(Morrow 1984:7). Maximum thickness was recorded for each specimen. 
Coded Attributes 
Element 
Element (general artifact typology) was determined for each artifact. While derived 
from faunal analytical terms, element is used here in the same manner but instead of referring 
to skeletal element, it refers to artifact type. This could be useful if typologies require 
descriptions that are more exact, such as is required by projectile point descriptions. It 
should be noted, :however, that end scrapers and thumbnail scrapers were combined for the 
analysis but were coded separately in raw data tables as an initial gauge of 
expediency/curation in scrapers. Flakes are defined as: primary decortication (100% cortex 
on dorsal surface), secondary decortication flakes (exhibiting less than 100% cortex on dorsal 
surface, divided into different percentages of area coverage), interior flakes_ (flakes not 
exhibiting cortex), and biface thinning flakes (flakes attributed to the thinning process, 
usually producing ahook-shaped bulb of percussion). 
Portion 
Portion refers to artifact completeness with reference to complete (CO), proximal 
(PR), distal (DS) and medial (ME) categories. While more precise predictors of flake size 
exist and could be used in determining portion (Dibble and Pelcin 1995; Pelcin 1997, 1998; 
Shoff et al. 2000), adequate experimental data concerning chert resources found at Mohler 
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Farm have not been obtained, nor has data necessary for mass predictions been recorded due 
to time constraints. In order to use the aforementioned portion determination, one would 
need to rely on experimental research that shows the platform thickness *tangent of the 
exterior platform angle =flake volume (with necessary corrections by material type). 
Portion is a valuable attribute because it may inform the researcher about trends in 
breakage, as well as provide estimates for the minimum number of flakes (MNF) or tools 
represented in a given assemblage. For this particular assemblage, MNF was determined by 
counting complete flakes as well as proximal flakes (those exhibiting a platform). While one 
could count flakes (proximal and distal) that are more-than-half complete to arrive at an 
l~INF, proximal is .used here to reduce speculation concerning percentage complete. 
MNE is used throughout this study to refer to the minimum number of elements based 
on proximal or distal ends and material type. The use of material type for DINE is derived by 
using the data in conjunction with frequency data. As an example, if a material is 
represented in only one specimen, no matter the portion, it is attributed one DINE. 
Raw Material 
Raw material classification was a trait commonly overlooked during earlier lithic 
analyses in Iowa. Since the bulk of research conducted on Moingona lithic assemblages was 
preformed before a standardized raw material schematic was devised (i.e. Morrow 1994), 
many of the analyses consist of vague terminology (e.g., gray chert) and the lumping of 
categorically/morphologically different raw materials. 
Luedtke (1992) suggests a specific methodology in order to source lithic raw 
materials, and this methodology was used here to obtain raw material data. In order to 
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facilitate these goals in the present study, a literature review was conducted to identify raw 
material types located at other Oneota sites near Mohler Farm. In order to determine the 
nature and history of the geological beds producing raw materials, Morrow (1994) was 
consulted. Additionally, Morrow (1994) was used to aid in the identification of raw 
materials when the use of the Iowa State University Archaeological Laboratory's raw 
material comparative collection was incomplete or did not demonstrate the fixll range of raw 
material variability. Light microscopy (40x) was used for specimens that were more difficult 
to identify. 
Local cherts include Warsaw varieties and materials derived from glacial till. 
Maynes Creek varieties are on the verge of being local (outcrops 75km from the site) and it is 
unknown if the catchment area for the people of Mohler farm. All other cherts (i.e. 
Burlington varieties) are considered non-local materials. 
Heat Alteration 
Heat alteration was also recorded for each specimen and was coded to one of four 
categories: no heat alteration, 1-49% heat alteration, 50-99% heat alteration, and 100% heat 
alteration on the. surface area. No crazing was identified, and minimal potlids (n = 3) occur. 
Heat alteration is used here instead of "heat treatment" because none of the assemblage could 
be strictly attributed to intentional human manipulation of the material. Heat alteration was 
determined by the use of Morrow (1994). The reason for documenting the amount of 
exhibited heat alteration instead of simple frequencies is to determine the intensity a given 
artifact was exposed to heat, that is, how much time it spent in or near a fire. It is reasoned 
that if a given chert had limited exposure to heat, it would exhibit less alteration than a chert 
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specimen that spent increased time within or near a fire. Documentation of this attribute is 
necessary in order to determine possible attempts by indeginous peoples to alter the materials 
of which tools are made. 
Utilization 
Utilization of flakes and tools was first accomplished using light microscopy (40x) to 
alleviate some of the problems :associated with macroscopic identification of use (Young and 
Bamforth 1990). Artifacts collected from the surface were excluded from the utilization 
study due to the impact of trampling (Baker 1978; McBrearty et al. 1998; Nielsen 1991; Rick 
1976) on recognizing utilization, as well as to destructive curation practices. Other factors 
such as plow damage (Lewarch and O'Brien 1981) have also affected the assemblage. After 
the analysis was complete, it was decided to exclude data pertaining to utilization because 
these factors affected the majority of the assemblage. This excludes informal flake tools 
from the analysis. One would wish to document this information in order to determine the 
use of informal tools; a luxury this study does not have. 
Retouch 
Identifying retouch is also problematic due to the aforementioned factors. Trampling 
is one of the most active factors contributing to lithic modification and produces abrasion and 
microdebitage removal (Rasic 2004:127). Because the damage to this assemblage is so 
extensive (both through plow agriculture and post-excavation curation practices), no artifacts 
collected from the surface or the plow-zone were analyzed for retouch. Retouch was 
classified in three categories: no retouch, indeterminate, and definite retouch, that is, 
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exhibiting multiple sequential flake scars on a given edge. Retouch was noted to determine 
reuse or methods of tool production. 
Scar Size 
A subjective measure of flake scar size of each artifact was also recorded. Flake scars 
were recorded solely on the dorsal surface for flakes, and on all surfaces for tools and cores. 
These classifications are small, intermediate small/medium, medium, intermediate 
medium/large, large, and extra large. Small scars are generally less than 4mm in length or 
width. All other flake scar sizes increase by 4mm in size for each consecutive class. "Extra 
large" scars are over 20mm in length or width. Scar size was recorded to determine 
reduction stage and methods. 
Number of Flare Scars 
It is theorized that as weight decreases and the number of dorsal scars increase, a 
pattern of tool producrion emerges; (Carr and Bradbury 2001:133). It is for this reason that 
the number of flake scars e~iibited on a given artifact was also quantified. Sy recording 
these data, it becomes more apparent as to the stage in lithic production (early reduction 
versus tool manufacture) that an artifact or site might e~iibit. The number of flake scars may 
also indicate type of technology, type of tool, and intensity of tool making. While flake type 
also can lend data to bear on the stage of reduction, scarring data can be used in order to 
solidify interpretations resulting from questions concerning production stage and site 
function. In order to accomplish this task, the ratio of dorsal scars to grams was calculated 
for each specimen. 
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Termination 
Flake termination was also documented. Categories are derived from Andrefsky 
(1998) and Odell (2004) with minimal modification. 
Projectile Point Patterns 
Flaking patterns on projectile points are presented here as referenced by Morrow 
(1984:8-10). Flaking patterns used for this analysis are defined as flake scars e~iibited on 
the piece resulting from biface thinning, basal treatment, and cross-section shape. 
Breakage 
All projectile points were analyzed for breakage patterns. Breakage was analyzed by 
reconstructing angle of percussion resulting in fracture type and subsequently classified as 
manufacture or impact fractures. Manufacture breaks characteristically result from side 
angle percussion or compression in the manufacturer's hands (Whittaker 1994:161-163), and 
creates a resulting fracture roughly perpendicular to the proximal/distal axis. This maybe 
mistaken as a snap (Odell and Cowan 1986). The measure of manufacture breakage used 
here is the result of percussion or steps within the reduction process, thus resulting in a piece 
that has scaring directed at the breakage point (that is, the break was caused by percussion) or 
a specimen that is not completely flaked (broken as a preform). Impact fractures are 
distinctive in that they produce fractures parallel to the proximaUdistal axis (sometimes 
resulting in burination), but occasionally leave no indications of this type of percussion 
breakage (Odell and Cowan 1986). In addition, a distinctive flake scar, or a "longitudinally 
oriented flake scar" (Abler 1971:85-86) indicating percussion originating from the distal end 
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of the. projectile point (by striking an object head on) may also occur (Dockall 1997:325; 
Epstein 1963:187-189; Odell 1981:206; Whittaker 1994:165) indicating impact during 
hunting. Breakage on other tools and flaking debris was not analyzed in detail. 
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CHAPTER 4: RESULTS 
The artifacts included within the assemblage consist of a wide variety of tools and an 
assortment of flakes and cores representing all stages of lithic reduction. The discussion is 
presented in a chaise operatorie sequence (Sellet 1993), that is presented from the beginning 
of the chipped stone reduction sequence (procurement) to discard. The discussion within this 
chapter will proceed with a brief overview followed by an extensive list of the artifacts 
comprising the Mohler Farm assemblage. The analysis will then proceed to the various 
stages of lithic reduction followed by data concerning tool production. Particular attention is 
paid to implications of reduction techniques and contributing factors such as material usage 
that produces the data extracted from the assemblage. 
General 
Table 2 provides a summary of the Mohler Farm lithic assemblage. Most of the 
frequencies recorded are classifications related to debitage and waste (n = 3,782). The 
highest reported elements are shatter (n = 1,557) and interior flakes (n = 1,265). It is 
assumed (and tested below) that the rate of recurrence for interior flakes indicates a late stage 
of reduction because of the later stage in the reduction sequence. Shatter is not conducive to 
studies of lithic reduction unless primary core refitting (mechanical refitting) is conducted. 
Primary core refitting was not conducted on this assemblage and, therefore, data concerning 
shatter within its context of lithic reduction remains unreported. All stages of lithic reduction 
are included within the assemblage to varying degrees of frequency. A variety of tools are 
also included within the assemblage data. The frequencies of major tools categories are: 
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scrapers (n = 105), projectile points (Minimum number of elements, or MNE = 71), and 
bifaces n = 47). 
MNE are also included in Table 2. The MNE for lithics is based on portion and raw 
material (if n = 1 for a given material, it is attributed a 1 MNE value) for each category. 
While frequencies change, all elements follow the same rank order as the count (n). 
Recorded in this general data are frequencies that require further analysis and interpretation. 
The data arrived at by this list of elements will be subjected to test for pattern recognition as 
well as statistical testing for significant variation within classifications. One should 
remember, however, that the data collection methods and curation practices have likely 
altered the results presented here. 
Material Typ e 
General raw material utilization for the site is documented in Table 3 as it relates to 
least amount of distance from Mohler Farm. All elements and portions are included within 
this analysis and are calculated as volume. The most commonly occurring cherts by volume 
in rank order are Warsaw Chalcedonic (3 5.1 %), Maynes Creek Cream (17.7%), and 
Burlington white Mottled (14.7%). The most common chert type, Warsaw Chalcedonic, is 
considered a locally derived chert resource. Maynes Creek Cream also outcrops in the 
relative vicinity of the site, and it is unknown if this material would fall within the catchment 
area of Red Rock reservoir although Blikre (2003) believes that many of the Maynes Creek 
varieties are found in glacial tills. Burlington White Mottled chert is considered anon-local 
chert resource. 
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Other cherts also occur but in less frequency. Placing cherts on the scale of east/west 
mobility (with Mohler Farm being the center of the axis), very little raw material resources 
are derived from sources west of the site (.4%). This would suggest that most (25.0% of both 
non-local and local cherts) non-local lithic procurement was derived from sources along the 
Mississippi and its tributaries. The most exotic resource is Wyandotte (n = 1), which 
outcrops in southern Indiana (~ 710 km from Mohler Farm). Wyandotte seems to be a rare 
occurrence at Oneota sites in the Upper Midwest, but its presence has been reported at the 
Pammel Creek site in La Crosse, Wisconsin (Rodell 1990:116). A few identifiable raw 
materials are likely derived from secondary deposition in glacial tills (.3%). The low 
occurrence of these cherts indicates that they were not utilized with any frequency. Mobility 
can also be addressed as it relates to raw material procurement. Treating low occurring 
cherts as outliers, most material sourcing indicates utilization of relatively local materials and 
down-river procurement of Burlington varieties from the Mississippi Alluvial Plain. The 
material procurement from this site is derived from local cherts and cherts from the 
Mississippi Alluvial Plain. 
Utilization (referring to material that became a recognizable artifact, not use as a tool) 
of various material types by artifact is addressed below. As one would expect from the 
volume frequencies presented within this section, raw material types for each category follow 
a pattern. Warsaw Chalcedonic, Maynes Creek Cream, and Burlington White Mottled are 
heavily utilized in major artifact categories, but the order of occurrence is variable between 
the three types. Because these three types of chert are used most frequently, and their 
individual proportions are variable depending on artifact type, one maybe in a position to 
determine differences in toolstone selection. 
31 
To summarize what is visible through recovered chipped stone artifacts as it relates to 
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raw material procurement, there is a predominance of utilization for three materials. Two of 
these materials are considered relatively local, while the third material is derived from anon-
local source. The maximum distance of material procured on a regular basis (Burlington 
cherts) is 140km. This distance does not suggest that the people using the material were 
traveling that distance to obtain cherts, but only that the material has traveled 140km. Other 
raw materials occur in low frequencies. It appears that cherts derived from bedrock 
formations to the west were not heavily utilized nor were materials known to have secondary 
deposition in glacial tills. Instead, most of the non-local chert resources used at the site are 
derived from outcrops east of the Red Rock area. 
Cores 
Using cores as an analytical unit is very productive for gathering data concerning 
technological organization. One hundred and twenty-three cores (n and MNE = 76) were 
analyzed in the course of this research (refer to Table 2). According to frequency, two 
reduction strategies were utilized for core reduction and were used with roughly the same 
frequency. Based upon the two core classifications used in this analysis, there does not 
appear to be a set way in which reduction takes place; multidirectional (n = 57) reduction and 
unidirectional reduction (n = 61) were used at the same rate. 
Interesting patterns occux when using the analytical core unit (ACLU as a means of 
measure. In compiling data for ACU, one assumes that the largest core of a given material is 
the size that it would appear in its initial introduction at the site. Also assumed is that the 
smallest cores available represent exhausted cores. While these assumptions may bias the 
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sample because it presupposes that not all cores were reduced, or that a particular core is in 
pristine, unaltered condition (the opposite would hold true for exhausted specimens), the 
measure is useful in predicting the minimum number of cores required to produce a given 
assemblage. This strategy is only useful if there is more than one core per material type 
represented within the assemblage. Figure 4 plots the log difference in weights versus 
platform flakes within the assemblage by material. In theory, a given plot should follow a 
natural log regression, and one. should have more platform flakes produced from a core that is 
reduced more intensively. This is not the case with all material types. Three Maynes Creek 
varieties fall as outliers within the plot, that is, there are fewer platform flakes produced than 
the difference in reduction weight would suggest. This is likely the result of the low 
occurrence of cores as well as the low occurrence of flakes with platforms in the assemblage. 
ACU is used here to predict the minimum number of cores required to produce the 
assemblage. The ACU for this site indicates that Warsaw Chalcedonic, Maynes Creek 
Cream, and Burlington White Mottled have the highest estimated frequencies (Figure 5). 
This is logical because most of the flakes occurring within the assemblage were produced 
from these materials. In addition to predicting the number of cores required to produce the 
assemblage, the ACU was plotted against cores recovered through excavation (Figure 6). 
Recorded is a difference in treatment of cores with regard to material. If the ACU is high 
and the occurrence of recovered cores is low, the cores were highly reduced. In contrast, if 
an ACU is low and the occurrence of recovered cores is high, one could argue those cores 
were used only a few times before. being discarded. What is found is Maynes Creek 
Speckled and Warsaw Chalcedonic show a pattern of higher rates of discard than expected. 
Other materials show a pattern of conservation. 
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The difference in recovered cores versus distance was plotted in order to determine if 
these differences in core treatment are a reflection of distance to source (Figure 7). The 
plotted data indicates that as a material source distance is increased, there is a more 
conservative usage of cores. The closest material, Warsaw Chalcedonic, shows the highest 
difference in recovered cores to ACU while the material with the highest distance, Burlington 
White, shows the least difference with Maynes Creek varieties falling in the middle. If 
Burlington cores were being discarded with the same frequency as Warsaw, one would 
expect more Burlington cores recovered than the production of the assemblage would 
require. 
In summary, cores were reduced via two reduction methods: multidirectional and 
unidirectional. There is no apparent preference in core preparation or reduction. Analyzing 
ACU to platform flakes produced a linear regression with some Maynes Creek varieties 
producing outliers. These outliers are likely the result of small sample size. Analyzing the 
ACU versus the number of recovered cores produced a pattern of differential usage by 
material type. When using this data in conjunction with data concerning raw material 
procurement distance, one sees that raw material distance is a positively correlated variable 
to usage and discard. 
Flakes 
All flake totals are based upon MNF (n = 689) (Table 2). Most of the flakes 
occurring at the site are interior flakes (l~'INF = 487, 70.6%) followed by biface thinning 
flakes (I~'INF = 95, 13.8%). Blades. do not occur with any frequency, and are viewed here as 
unintended reduction; that is, the goal of reduction was not to make a blade. Mean 
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measurements and standard deviations for flake categories are presented in Table 5. As can 
be seen from the standard deviations, there is a good amount of variation around both length 
and width measurements. However, the mean measurements suggest the general size in 
which tools such as projectile points can be produced from. 
Complete interior flakes were plotted to discern possible sub-classifications. Based 
upon the length/width plot (Figure 8), there is no reason to assume sub-categories of 
classification. What is attempted by this plot is to discriminate different flake sizes for 
different tool types. While a positive correlation exists for length and width, producing sub- 
categories (such as flakes within a given size grade) does not seem productive. 
Complete biface thinning flakes were also subjected to the same length/width analysis 
as the interior flakes (Figure 9). The reason for plotting varying sizes of thinning flakes was 
to determine if indigenous peoples, for different tool types, utilized different thinning 
techniques (Bradbury and Carr 1999). While no discriminate clusters are noted, it is 
recognized that differing reduction strategies took place. There is a positive correlation 
between length and width, suggesting that there is a relationship between the thinning flake 
produced and the tool being thinned. The r2 value is nearly the same between interior and 
biface thinning flakes, but many of the thinning flakes fall outside the length/width range 
suggested by interior flakes. This would suggest that there is thinning of tools that exceed 
the interior flakes, meaning that some tools are not reduced from interior flakes. 
Decortication flakes (primary and secondary) are not highly represented. However, 
secondary decortication flake sub-categories increase frequencies as the reduction stage 
progresses. By analyzing multiple stages of decortication through percentage of cortex 
e~iibited, small amount of cortex is e~iibited on the dorsal surface of most decortication 
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flakes. As biface reduction stages become advanced or when tools are larger, flakes will 
reflect that size and amount of cortex. Unfortunately, because biface reduction stages are 
limited at Mohler Farm (see below), it is not possible to attribute any one thinning flake with 
a particular item or stage of manufacture as is done for decortication flakes.. 
Raw material frequency is calculated for l~INF (Figure 10). While many material 
types are present, three material types dominate the assemblage. These types in rank order 
are Warsaw Chalcedonic (I~INF = 239, 34.1 %), Burlington White Mottled (l~'INF = 164, 
23.4%), and Maynes Creek Cream (l~INF = 117, 16.7%). Breaking down the assemblage 
into flake element, Maynes Creek occurs in more decortication flake, most interior flakes are 
Warsaw Chalcedonic, and biface thinning flakes are primarily Burlington Cherts (Table 4). 
This .may indicate the availability of Maynes Creek (local), but also indicates that bifacial 
reduction took place primarily on Burlington cherts It is reasoned that there is a 
predominance of local resources within the assemblage as well as reliance upon non-local 
materials from the Mississippi Alluvial. Plain. 
In an attempt to determine site function as it relates to lithic reduction stage, the 
number of flake scars by weight was plotted for all complete flakes. The reason for this is 
that as one proceeds in lithic production stages, flake scars increase and weight decreases. 
One would predict, therefore, that an early stage in lithic production would be comprised of 
larger flakes with few flake scars. : The reverse would be true for late stage lithic production. 
What is found in the Mohler Farms assemblage is an incidence of low flake scar frequencies 
and low flake weight (Figure 11). Therefore, this pattern is interpreted to mean that this is 
still a late reduction, but this pattern may exist for a couple of reasons. The first is that 
material type constrains the size of flakes produced from a core. The second option is that 
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the cores that flakes are being struck from are smaller cobbles, thus producing smaller flakes. 
This would account for the lower number of flake scars because the flintknappers would be 
starting out the reduction process with smaller cores, which is comparable to many core sizes 
recovered. 
The analysis of flake frequencies and reduction models portrays a site that exhibits 
traits of a late stage lithic industry. Analysis to differentiate sub-categories from initial 
classifications was unproductive. The majority of flakes within. the assemblage are derived 
from local materials while a substantial amount of the assemblage is comprised of non-local 
Burlington White Mottled chert. 
Heat Alteration 
Roughly 7% (13% by volume; n = 298) of the assemblage has been altered by heat 
based on individual pieces. Four categories, less than 50% heat alteration, 51-99% heat 
alteration, and 100% heat alteration were constructed in order to facilitate an analysis of heat 
alteration intensity. These categories are based upon relative amount of heat alteration 
exhibited on the surface of the artifact. Again, crazing was not identified, and potlids do not 
occur with much frequency. The reason for obtaining these data is to analyze the amount of 
raw material alteration by human agents (if they intentionally altered the material at all) in an 
attempt to improve/alter their lithic resources. 
The small. percentage of heat altered materials in the sample was analyzed for 
frequency per category (Figure 12) as well as volume per category (Figure 13). There is very 
little extensive heat alteration. If a given material was heat altered, then it was subjected to 
limited heat exposure. 
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Heat alteration as it applies to distance from source was also plotted (Figure 14). This 
plot was necessary in order to observe differences in raw material access as it applies to 
increasing flaking potential and preferential treatment of certain raw materials. While Prairie 
du Chien is of lower quality than most other cherts, there seems to be no relationship of 
material distance to heat-alteration, that is, as one moves further from a source, heat 
alteration does not increase. Local and non-local materials are treated the same as regards 
heat alteration. A small sample size of certain cherts has created outliers. For instance, 
Ervine Creek has a low frequency of occurrence at the site (n = 1) and is heat altered. Hixton 
Silicified Sandstone also appears to be an outlier. Heat alteration within this material also 
occurs with little frequency (n = 1) and heat alteration does not show any marked 
improvements in flakability (Behm and Faulkner 1974:275). When analyzing heat alteration 
in high occurring cherts, the materials cluster around 10-25%heat-altered by volume. The 
pattern is therefore a low occurrence via frequency but occurs more frequently in larger 
pieces. 
Heat alteration was documented for major tool types by frequency. This data was 
obtained in order to determine preferential treatment of tools. Figure 15 details the low 
occurrence of heat alteration e~ibited in all tools. There does not appear to be any 
preferential treatment for alteration between tool categories. 
Heat alteration at Mohler Farm can be described as negligible. There is also no 
indication that heat alteration was conducted in order to preferentially improve flaking 




Because a plethora of data exists on projectile point technology, many attributes have 
been labeled and discussed. All of the broken projectile points in the assemblage are allotted 
one DINE because after extensive analysis, it was determined that there is no overlap 
between specimens (based on minute differences in material). The following section will 
present raw material usage, flaking patterns, breakage, and reuse. Also addressed is the 
differences between the two triangular points classified, Madison and Fresno. 
Raw Material 
Raw material usage for projectile points indicates that there is a material preference 
regarding manufacture (Table 6). The most common raw material types exhibited by the 
triangular points are Burlington White (30.5%), Warsaw Chalcedonic (28.8%), Maynes 
Creek Cream (22.0%), and Maynes Creek Gray (10.2%). While the Oneota occupants 
utilized other raw material types by frequency, these four types are most common. 
Based upon volume, a slightly different pattern arises. The most common raw 
material based on volume is the same four types, but occur in a different order: Warsaw 
Chalcedonic (37.5%), Burlington White (32.2%), Maynes Creek Cream (16.5%), and 
Maynes Creek Gray (5.9%). Expressed here is that there are differences in the occurrence of 
a particular raw material based upon the unit of measure. While more volume of a particular 
material occurs at the site than other types (such as the can be seen when comparing Warsaw 
Chalcedonic .and Burlington White Mottled), frequency may indicate a greater use within 
production than it is indicated by volume because of fragmented pieces being included into 
the sample. One fragment maybe larger than another, thus skewing measurements of 
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frequency based on volume. Using complete proj ectile points alone, volume corresponds to 
frequency by rank ordering. This is important because it shows standardization in proj ectile 
point manufacture. Inclusion of incomplete points will bias the results when looking for 
patterns of raw material curation or expediency based on preferential treatments of a 
materla . 
Flaking Patterns 
Eight proj ectile points did not exhibit any thinning flakes and therefore did not fall 
into the categories set by Morrow (1984). However, these points exhibited retouch flaking in 
order to shape them into a usable form. From the sample (n = 59 triangular proj ectile points), 
42.4% (n = 25) are associated with random percussion with pressure retouch, 44.1 % (n = 26) 
with percussion with pressure retouch and median ridge, and 13.6% (n = 8) with only 
retouch. 
Of the 59 triangular points, 51 have bases associated with them. Of the bases 
analyzed 78.4% (n = 40) exhibited basal thinning, and 21.6% (n = 11) points exhibited steep 
retouch. 
Geometric cross-section shapes were also categorized and are defined as thick 
lenticular with median ridge, medium lenticular, thin lenticular, flattened, and rhomboidal. 
The points associated with the Oneota occupation (n = 59) are as follows: 6.8% (n = 4) 
medium lenticular, 84.7 % (n = 5 0) thin lenticular, 5.1 % (n = 3) flattened, and 3.4% (n = 2) 
rhomboidal. 
Manufacturing of triangular points tends to be unimpressive. There is very little 
variability in form, including length and width. All points:: are designed for bow and arrow 
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technology (Shott 1997). A couple of aspects do need to be addressed. For instance, the 
points recovered tend to be very thin and lenticular in shape. Basal thinning is extremely 
common as well. In addition, flaking patterns are usually random with pressure flaking, and 
rn~.ny are flaked with a medial-ri~.ge~.- There are a very limited number of flake scars -----
represented on the points, suggesting that they were derived from an interior flake with 
minimal retouching. The flake produced in a knapping event would have been enough to 
begin manufacturing these triangular points. 
Breakage 
Of the seventy-one projectile points, forty-two (59.2%) were broken. Of the 59 
points associated definitively with the Oneota occupation, 47.5% were broken (n = 28). 
Thirty-six of the broken points (n = 42) were likely the result of manufacture in late stage 
biface thinning or were due to other factors such as trampling by human or non-human 
agents. Four of the projectile points have been broken during use, resulting in a snap fracture 
(Odell and Cowan 1986:200). 
The ratio of projectile point bases to projectile point tips for triangular points is 23:5. 
This number would seem to represent a pattern that would suggest that the tips remained 
inside of the animal or some hypothesis along those lines, but the 74% of all broken 
projectile points being bases is likely the result of screening during excavation more so than 
any pattern created by the indigenous inhabitants. Most of the projectile point bases 
recovered are nearly complete projectile points (n =15 of 23) and are only missing a small 
portion of the tip. These projectile points show evidence of side-angle percussion resulting 
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in the break. This leads the current researcher to believe that the projectile point tips were 
also located at the site, but not recovered. 
Reuse 
Reuse of tools is an integral portion of any analysis (Gould et al. 1971:163). 
However, only two specimens represent reuse at the site and neither can be attributed to 
Oneota because they were recovered from the surface palimpsest and are earlier projectile 
types. While neither projectile point can be positively attributed to the Oneota Tradition, it is 
important to document these artifacts based, at the least, on attribute states. Time will not be 
spent on interpretation because they are not necessarily associated with the Oneota 
occupation. 
Specimen 247.5 is a reworked projectile point. This point appears to have been 
broken during later stage projectile production. The point was then rejuvenated (Towner and 
Warburton 1990) from both proximal and distal ends, thus making it unidentifiable to 
classificatory type. The best classification that this point can be afforded is "corner-
notched". 
Specimen 323-5 is a very complex tool. The point was broken through burination 
from the tip as well as by compression at the base. The burinated area was used as a cutting 
tool, and noticeable blood residue occurs along the burinated edge. The tip of the tool shows 
wear traces associated with its use ~ as a graver. Red ocher residue occurs near the base of the 
point. While the burin fracture appears to be attributed to impact, microscopic analysis 
indicates that the break was the result of at least two side-angle percussion events. This 
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projectile point was once "contracting-stemmed", but the typology has not been positively 
confirmed. 
These points could have arrived at Mohler Farm in two completely different ways. 
They could be the result of Oneota peoples collecting (direct procurement or trade) and 
reusing forms constructed by previous inhabitants of the area, or the specimens may be the 
result of an earlier occupation of the site. 
Madison and Fresno Points.: What's the Difference? 
In order to describe projectile point technology at Mohler Farm, it was necessary to 
discuss an archaeological (mis)conception that this author has regarding triangular points. 
Two projectile point types are typically associated with the Oneota Tradition (Morrow 1984). 
The classification of Madison and Fresno points is generally vague at best, usually referring 
to them as "triangular points" (e.g., Berm 1991:37; Rode11 1990:118). The question then 
becomes why do archaeologists neglect the classification system instigated by Bell (1960), 
Morrow (1984), and Perino (1968)? 
It was deemed necessary to test if any significant difference existed between the two 
typologies (Bradbury and Richmond 2004; Tomka and Prewitt 1996). Projectile points were 
classified as Morrow (1984:80-81) suggests. Madison points range in size from 1-2 1/z inches 
long (25.5-63.5 mm), are thin lenticular in cross section, and are fairly well made (Morrow 
1984:80). In contrast, Fresno points are 1/ 2 - 1 1/ 2 inches long (12.7-38.1 mm), are less well 
made than Madison points, are generally fully flaked, and some points are only sharpened by 
edge retouch. The differences between Fresno and Madison are size and quality of 
artisanship. Based strictly on length measurements, nearly all projectile points could be 
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classified as Fresno points (Figure 16). The main factor determining classification was 
intensity of manufacture, that is, the "craftsmanship" exhibited on the projectile points, 
which is a highly subjective determination. After classification, points were plotted based on 
the ratio of axial length and axial width measurements for complete projectile points 
(Bradbury and Richmond 2004:54) (Figure 16). The projectile points tend to cluster within 
the plot, with Fresno points congregating at the lower length values and Madison points 
occupying a wider range of diversity within the chart. 
This plot demonstrates the. possibility that the categorization of Madison points and 
Fresno„ points is in need of testing to determine if differences between the categories are 
statistically significant. Lengths between the subjective types differ only by a couple of  mm
and may not be a great enough difference to classify them differently based on metrics alone. 
The mean length of projectile points does seem to differ (F = 26.6; df = 1, 22; p < .0002; 
Table 7) with smaller Fresno- points showing less variability in length than the larger 
Madison points. Projectile point maximum width, however, does not differ significantly (F = 
1.81; df = 1, 22; p < .05; Table 8). 
Based on the analysis of projectile points at Mohler Farm, it is supported that the 
classification scheme used (Bell 1960; Morrow 1984:81-82; Perino 1968) to differentiate the 
triangular projectile points is an etic classificatory scheme in this case. There is no stylistic 
difference within the projectile point forms; therefore, the points were likely made with the 
same mental template in mind. (Wiessner 1983:273). Some very probable scenarios can 
explain this variation. First, it is likely that projectile point size was not what was considered 
in the production of triangular points. This would account for much of the perceived 
variability expressed by Morrow (1984). Another option is that resharpening has caused 
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many of the smaller points. In order to maintain the shape of the triangular point during 
resharpening, the blade angle would become more and more acute, thus reducing the length 
of the point without necessarily changing the basal width. The points would be from the 
same original typology, but would change in size. However, there is little evidence to 
suggest that resharpening was the major contributing factor to projectile point size 
differentiation. While the first option of explanation, the mental template, is a very valid 
interpretation and likely occurs in many assemblages, the discussion to follow will present an 
equally valid explanation for the variability exhibited in manufacture. 
Scrapers 
Scrapers at the site comprise the largest number of formal tools recovered (n = 105, 
MNE = 90). This is not surprising, and follows a general trend of Oneota sites (Boszhardt 
and McCarthy 1999). The most frequent type of scraper found at Oneota sites is the end 
scraper. At Mohler Farm, this classification comprises the largest portion of scraper 
classifications (n = 73, MNE = 72). As can be seen by the closeness of count (n) and MNE, 
there is very little breakage attributed to end scrapers (complete end scrapers = 44 or 61.1% 
of MNE}. There is a substantial amount of variance around mean length and width measures 
(length µ = 27.7, s = 10.7; width µ = 21.9, s = 7.9; thickness µ = 6.9, s = 4.0). A plot of 
length/width measures for end scrapers to interior flakes is found in Figure 17. This plot 
suggests that end scrapers production took place on larger flakes because many scrapers are 
outside the documented sizes of interior flakes. However, plotting the end scrapers against 
interior flakes maybe misleading. Some end scrapers are formed on decortication flakes (n = 
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5). The scraper-point index (Hall 1962) at this site is 122, which has been calculated with the 
following formula: 
Scraper-Point Index = (End Scraper NINE /Triangular Point MNE) * 100 
There is substantial difference in end scraper usage between Mohler Farm and the 
neighboring sites of Dawson (index = 200), Wildcat Creek (index = 318), and Norman Dille 
(index = 227) (Boszhardt and McCarthy 1999; Moffat et al. 1990). The results from this 
analysis compare more closely to Christenson (index = 90) (Been 1984; Boszhardt and 
McCarthy 1999). This would suggest that there was a low occurrence of hide preparation at 
both sites, possibly resulting for decreases in game capture or time being placed into other 
tasks. 
Raw material analysis for end scrapers suggests a different pattern of material usage 
than projectile points. Material usage is documented in Table 9. There is reliance upon 
localized chert resources in the manufacture of end scrapers. The most common material 
associated with end scraper manufacture is Warsaw Chalcedonic, followed by Maynes Creek 
Cream and Maynes Creek Gray. Non-local cherts are nearly absent from the assemblage (% 
n = 10.9, %Volume = 10.2). An F-test was conducted in order to determine if chert usage by 
volume variance differed significantly between the local and non-local chert classifications 
(Table 10). The calculated F for volume falls within the accepted range of variance (F = 3.4; 
df 1, 60; p < .OS) suggesting no significant difference in how tools were used or discarded as 
it pertains to raw material. 
Heat alteration occurs rarely on end scrapers at the site (n = 1). This is in stark 
contrast with the flaking debris. The heat altered specimen has very limited exposure to the 
heating source, and is derived from Burlington White Mottled chert. 
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Side scrapers are also present at the site (n = 28,1~1NE = 15). while not as integral to 
the assemblage in terms of frequency, material usage should be addressed in order to define 
procurement strategies. General side scraper material usage can be found in Table 9. The 
most prevalent material by volume is Warsaw Chalcedonic (45%). Differentiating between 
locaUnon-local material types was not conducted on the side scrapers and it is assumed that 
end scraper data. are useful in determining differential usage. Average measures for complete 
side scrapers also indicate large variability in size (length µ = 27.7, s = 10.6; width µ = 21.9, 
s = 7.9; thickness µ = 6.9, s = 4.1). Unlike the end scrapers, side scrapers show higher 
instances of breakage (complete = 9; n broken = 11). Heat alteration occurs in one specimen. 
Summarizing scraper data, end scrapers are the primary tool associated with the 
assemblage. Side scrapers also occur, but are less frequent. Heat alteration is not prevalent 
among scrapers. Most scrapers are discarded unbroken, although the occurrence of breakage 
increases within the side scraper category. Flakes used to produce scrapers tend to be larger 
than the average flake produced through core reduction, falling within the higher range of 
variability for interior length/width measures. Measurements vary, suggesting a range of size 
variability between manufacture and discard. Usage of local raw materials occurs much 
more frequently than non-local materials. Analyzing the variance in volume between local 
and non-local end scrapers suggests that there is no difference in material usage, that is, one 
scraper is not reduced more extensively based upon exoticism of material. 
Bifaces 
Biface production is nearly non-existent in the Mohler Farm assemblage. Biface 
production on sites exhibiting low amounts of manufacture have been limited to three stages 
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(Morrow and Jeffries 1989:30) in which a projectile point is the final product of reduction. 
This seems like a reasonable course of action in explaining the biface assemblage for Mohler 
Farm. Plotting the length/width of projectile points (Figure 18) and the same ratio for bifaces 
(Figure 19) versus interior flakes has produced substantial differences in how biface 
manufacture should be treated. Because general bifaces from the site and projectile points 
are not related as far as flake blanks are concerned, it is believed that the bifaces produced 
are the final product and are not meant for further reduction into projectile points. 
Unfortunately, there is little evidence for early stage biface manufacture outside of projectile 
point preforms. If projectile points are an indication of stages, there is little doubt that biface 
manufacture did occur in three stages (blank, shaping, and finished product). If projectile 
points are to be used as the standard of measure, all bifaces are of late stage three 
manufacture. 
There is a low occurrence of interior flakes that could be used for non-projectile point 
biface manufacture. In addition, bifaces do not occur with large frequency within the 
assemblage (n = 47, MNE = 13). The result is a low amount of data concerning biface 
manufacture as it relates to the bifaces as a finished product. Correlations cannot be made 
between biface thinning flakes and particular bifaces. The thinning flakes may also be 
derived from other bifacial tools such as knives. 
Raw material is limited to analysis because of the small sample size. Burlington 
White Mottled and Warsaw Chalcedonic have nearly the same frequencies (MNE = 6 and 5 
respectively) but differ in volume (81.2% and 14.7% respectively). Figures 20 and 21 depict 
the distribution of cherts by frequency and by volume. Part of this difference in e~iibition of 
raw material occurrence is because of the sample size of complete bifaces, but may also be 
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impacted by the flaking quality of Burlington cherts. Three complete interior flakes were 
recovered from the site that fit the size requirements (Table 11) and the raw material 
requirements for biface manufacture using Burlington chert. 
Bifaces recovered reflect low production, late stage manufacture. Bifaces appear to 
be a desired tool and not an early stage for producing a tool such as a projectile point. 
Burlington chert occurs with the highest frequency and the highest volume. Interior flakes 
that ft the requirements of biface manufacture based upon mean measures of complete 
Burlington White Mottled bifaces were also recovered. 
Drills 
Because of the small sample size (n = 9, MNE = 7; Table 2) little information can be 
obtained on drill production or drill usage. Average length/width measurements are 
unavailable because of the low frequency of complete drills (n =1). Based upon the available 
data, it is hypothesized that drills were used until broken and then simply discarded. Based 
upon length data (Figure 22), broken drills and the one complete drill fall within the same 
range of length variability. The small sample size maybe producing this pattern because one 
complete drill does not contribute any knowledge concerning variability in complete drill 
sizes. 
Three materials were used for the production of the drills recovered at the site (Figure 
23). Based upon frequency, Warsaw Chalcedonic is the most utilized chert for the drills 
produced (n = 6, MNE = 4). By volume Burlington White Mottled comprises most of the 
material used for drill production (MNE = 2, 66.6% of material in assemblage). This is 
strictly a generalized observation and it is not believed. that. the difference in frequency to 
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volume is the result of patterned behavior. Instead, the difference is likely the result of small 
sample size that does not capture the range of variability. 
Other Tools 
It should be mentioned that other tools are present at the site. However, the small 
number of these tools eliminates an evaluation of variability in tool forms as well as an 
analysis of means of production. Included is a spokeshave (n = 1), gravers (n = 2), knives (n 
= 2), and unifaces (MNE = 3, n = 11). While an in-depth analysis would increase bias due to 
small sample size, it is important to note the variation in formal tool categories. It should not 
be rationalized that because of these low frequencies the importance of these tools is 
minimal. It is possible that many of these tool types lie outside the excavated area. It is also 
possible that some of the previously mentioned bifaces were used as knives. Because use- 
wear studies were excluded from this analysis, function has not been determined for many of 
the bifaces. A use-wear study would surely increase the number of classifiable knives within 
the assemblage and may give indications as to the function of the unifaces documented here. 
One graver is not included within this section, that is, it occurs on amulti-function tool which 
has been classified as a stemmed projectile point in a previous section. In order to maintain a 
1:1 ratio of artifact to classification, multiple-use tools were classified by a presumed 
function. 
Recovery Context of Tools and Flakes 
The excavations conducted by Gradwohl were standard for the 1960s (Bean 1980:2); 
however, spatial data were not gathered in a way conducive to assigning provenience. 
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Because of the use of 10' X 10' excavation units and the fact that vertical levels were 
excavated quite randomly, it is difficult to reconstruct space. Surficial processes that have 
resulted in a redistribution of the lithics also inhibit assigning spatial distribution. The 
following general categories of provenience are used: surface, plowzone, below plowzone/in 
situ, and feature. 
The majority of artifacts recovered are associated with the surface (n = 2856, 68.6%). 
This grouping includes both surface collections from the site proper as well as surface 
collections and excavations conducted on the eroded surface. The plowzone comprises the 
second highest frequency by provenience category (n = 720, 17.3%). Of the contexts under 
scrutiny, it is clear that very little of the analyzed assemblage (n =586, 14.1%) was found 
within a provenience not impacted by modern development. It is because of this that the 
majority of the assemblage has been treated like a palimpsest. 
Below plowzone/in situ artifacts comprise very little of the assemblage (n = 75, 
1.8%). Artifacts frequencies within this general category. are divided by test unit 
(N1070/E1130 = 2; N1080/E1130 = 72; N1090/E1130 = 1). Because of the extremely low 
occurrence of artifacts below the disturbed surface, it is believed that the site (less features) 
had shallow deposition. Features. are more likely to hold clues regarding site structure and 
discard patterns than any other context. 
Features contained a large. quantity of chipped stone materials (n = 513, 12.3 %). 
Table 12 depicts the frequency of materials per feature. Features 4 (n = 61), 5 (n = 182), 14 
(n = 61), and 21 (n = 134) comprise the densest concentrations. It is unknown what type of 
features 4 and 5 are. Feature 14, however, is described as a large area of burning associated 
with unit N 103 0/E 113 0. Feature 21 is described as a storage pit. Most identified storage pits 
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(features 2 and 23) are not associated with high rates of lithic discard. Shallow basins 
(possibly the result of non-human behavior: see Jeske and Kuznar 2001) are also features in 
which lithic discard occurs (features 7, 12, 13, 17, 22) as well as postholes (features 9 and 
24). 
Formal tools are found in seven features. Table 12 details the tool types for each 
feature. There does not appear to be any preferential discard of tools. Feature 23 may 
represent the exception because most of its contents are formal tools (n = 5), and four remain 
unbroken. Most tools were not discarded in feature contexts. Many of the tools, however, 
were placed within the features without being broken (n = 13, 56.5% of tools in features). 
Because much of the assemblage has been recovered from the surface and has been 
disturbed by plow agriculture, the spatial data cannot truly indicate many robust associations. 
Because the provenience information is so poor, it is difficult to determine if activity areas 
exist or to what degree site formation processes have affected the assemblage. Most of the 
artifacts are found on the surface or within highly disturbed contexts. Below plowzone 
provenience indicates that the site was not buried with depth that allows for strong site 
integrity. Feature contexts do provide some information on discard, but high amounts of 
feature discard do~-.not occur. Formal tools are generally not associated with features with one 
exception. 
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CHAPTER 5: DISCUSSION AND CONCLUSIONS 
This section concerns the research questions posed at the outset of this investigation. 
Addressed will be raw material selection and procurement, task diversity through tool type, 
site function, .and curation and expediency. Each will be answered in turn, and the patterns 
produced will be interpreted within an anthropological. framework. The goal of this is to give 
answers to technological organization questions and then_ explain the behavior in a 
framework that incorporates other aspects of Oneota culture. Drawing this research into 
focus with previous ideas as to the social environment of a group is a necessary component 
of any anthropological research, and the same is true for this analysis. The goal of this 
section is not to give final answers regarding the social environment of the people of the 
Oneota Tradition and more specifically, Mohler. Farm, but rather present ideas and debate 
regarding aspects that affect this archaeological culture. Because technological organization 
was established as being an adaptive strategy to multiple factors residing outside of the 
technology itself, the discussion will present ideas as to what those factors are and how they 
relate to the technological patterns seen from Mohler Farm. This section will outline the 
results as they relate to the research agenda, and will also focus on the patterns and questions 
raised by previous investigators of Moingona phase archaeology as a comparative approach. 
Following the discussion, the results will then be interpreted within the social models offered 
by previous Oneota research. 
What should occur at the site based on previous research (mentioned in Chapter 1) is 
raw material usage and procurement stemming from local and non-local sources. The site 
should exhibit patterns of late stage reduction associated with a habitation site; Burlington 
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chert varieties should exhibit more conservation efforts than local materials. Tools should 
also represent a hunting, processing, and hide preparation economy, noting that tools 
associated with- agriculture are included within the groundstone assemblage and probably in 
the utilized flakes that needed to be discarded from this analysis. The results from the 
Mohler Farm are detailed below, and do follow the patterns exhibited at other sites. 
Raw Material Procurement 
Raw materials at Mohler Farm derive from both local (Warsaw, glacial till, and 
possibly Maynes Creek) and non-local sources (all others). The most pervasive materials 
used were Warsaw Chalcedonic, Burlington White Mottled, and Maynes Creek Cream. 
Other materials do exist within the assemblage but occur in very low frequencies. Within the 
category of non-local cherts, there is an emphasis on materials procured along the Mississippi 
River and its tributaries. Raw materials procured from west of the site do occur, but again, in 
extremely low frequencies. This pattern is consistent with other Moingona phase sites such 
as Wildcat Creek, Dawson, Norman Dille (Moffat et al. 1990), and Christenson (Blikre 
2003). Although .the rank order of the most heavily utilized cherts varies, these three 
materials dominate. each assemblage. 
The idea that the cherts at sites in the Red Rock area are homogenous due to a 
centralized procurement location (Devore 1984:114; Gradwohl 1973:66; Osborn 1976:57) 
seems unwarranted. Other assemblages for the Moingona phase show diversity in raw 
material (Bean 1991; Benn et al. 2003; Moffat et al. 1990; Roper et al. 1986). It is likely that 
this hypothesis is the result of the "dullness" of Iowa cherts (materials are mostly varying 
shades of gray) or the fact that many early analysts did not attempt to describe material type. 
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Without accurate means of assessing the raw material composition of an assemblage, it is 
plausible to believe that all materials are homogenous. Moingona phase peoples utilized a 
variety of chert resources from multiple locations within the upper Midwest. 
Raw material conservation or flamboyant discard depends upon distance from the 
source and is visible through the analysis of ACU. Burlington cores show much more 
conservation efforts than do materials procured nearby. This emphasizes that transport costs 
were associated with raw material exploitation. As one moves further from the source, raw 
material becomes less available, and thus conserved (Andrefsky 1994; Bamforth 1986; 
Nelson 1991; Newman 1994; Ricklis and Cox 1993; Seeman 1994). Access to materials was 
a key to exploiting the lithic environment, and lessened access (Moffat et al. 1990; Roper et 
al. 1986) by the Mohler Farm occupants produced a pattern of lithic resource conservation 
for many of the materials. Like Christenson (Blikre 2003:86), Burlington cherts show 
greater emphasis in conservation at Mohler Farm, which suggests decreased access to the 
material by the occupants of the Moingona phase. 
The analysis of heat alteration is reliant upon intentional human action for the 
manipulation of a .material. If people altered the materials intentionally, then the following 
scenario could be suggested. Unfortunately, because of provenience data and the evasiveness 
of the functions attributed to many of the features, it is unknown exactly how much of the 
assemblage was intentionally heat altered. Much of the heat alteration could be the result of 
unintentional closeness to a fire or hearth (Gregg and Grybush 1976; Purdy and Brooks 
1971) or may also be the result of quarrying practices (Gregg and Grybush 1976; Hatch and 
Miller 1985:225-226). Closeness to a fire or hearth could produce the same heat alteration 
signatures (changes in color, texture, luster, fractures), and. heating during quarrying practices 
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could not be observed here because Mohler Farm is not a quarry site. Heat alteration of 
materials is low by volume, and does not occur with high rates of frequency on formal tools. 
Heat alteration likely took place at early stages (e~ibited little surface area with heat 
alteration), which would produce the pattern of minimal alteration on most of the heat altered 
specimens. This compares to the Clarkson (Osborn 1976:57), Cribb's Crib (DeVore 
1984:116), and Wildcat Creek (Moffat et al. 1990:194-195) sites where heat alteration is 
negligible. If people are intentionally altering their materials in order to improve flaking 
quality, it occurs in low occurrences at most Moingona phase sites, indicating that heat 
alteration was not widely used. 
The high frequency of Burlington White Mottled chert (source is 140km from Mohler 
Farm) is used here as an indicator of material. mobility, that is, Burlington chert has moved 
considerable distances to arrive at the site. Reasoning trade, direct procurement, or 
embedded procurement strategies can be tricky, and this analysis will follow by using the 
parameters of trade and direct procurement (Binford 1979:259) offered by Morrow and 
Jefferies (1989:30): 
1. Non-local cherts should be more reduced than local cherts. 
2. Non-local chert should play a more specialized role. 
3. Non-local chert should be employed to manufacture formal tools that can 
be rejuvenated or recycled. 
4. Artifacts of non-local material should be curated. 
5. Tools made from non-local cherts would be discarded broken or e~iausted. 
6. Expedient tools will be composed of local materials. 
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Premises 1-2 and 6 are supported within the Mohler Farm sample. Burlington chert is 
reduced more than local cherts, is heavily used in projectile point manufacture. The sample 
does not have any noticeably rejuvenated triangular points, but this is not due to the material, 
but to the function and anticipated use-lives of the projectile points (why rejuvenate 
something so small and can be produced with minimal effort?). Therefore, premise 3 should 
be disregarded from the qualifications. End scrapers are predominantly manufactured using 
local cherts and are frequently discarded complete. 
The lack of discrete .patterns for curation of proj ectile point technology may be the 
result of the time allocated to the production of a triangular point as well as the amount of 
material necessary to manufacture a point. The interpretation given here is reliant upon the 
sequence of reduction, from the core until the completed point, in which material is 
conserved at earlier stages. If one needs a minimal amount of material, and that material is 
conserved at the core level, is this considered curated technology or an expedient 
technology? Because the points are small to begin with, rejuvenation would likely decrease 
the efficiency of the arrow. Premises 4 and 5 above are met depending on a classification of 
curated technology, which is described in more detail below. 
The pattern exhibited at Mohler Farm resembles trade or direct procurement. The 
material usage is not in opposition to the above model and therefore should not be viewed in 
terms of an embedded procurement (Binford 1979:259; Seeman 1994) strategy (for an 
example of strategies within the_ Midwest, see Lepper et al. 2001). Direct procurement is 
possible because of the occurrence of decortication flakes. Mohler Farm occupants close to 
the quarrying source likely acquired, the material. This seems obscure, however, when one 
accounts for the horticultural nature of the group. Mobility exists in horticultural societies 
57 
but maybe reduced when comparing it to hunter-gatherers (Cowan 1999; Kelly 1992). If 
direct procurement exists, it must occur in seasons that would not limit mobility and certain 
people would need to stay behind to tend fields or garden plots. Trade is not eliminated from 
the procurement strategy, for trade may have existed for the obtainment of some materials 
(such as Wyandotte). Moingona phase trade in lithic raw material has been suggested 
elsewhere (Blikre 2003:86.; Moffat et al. 1990:440; Osborn 1976:126). While inconclusive, 
neither trade nor direct procurement can be eliminated as options. at this time nor can either 
be strongly supported by the data.. It is difficult to determine indirect trade (Beck and Jones 
1990) of Burlington from the Mohler Farm assemblage, and therefore it is unknown how this 
site fits into the regional model of raw material exchange (Blikre 2003:86; Moffat et a1. 
1990:440; Osborn 1976:126). 
It is also .speculation as to the means of travel (Close 1996) for the materials to the 
site. While obviously transported, the strategies. for transport are not documented. One 
could reason carrying the materials directly from the source; producing a pattern of small 
flakes, late stage manufacture, and the small number of decortication flakes. Alternatively, 
one could also reason closer/faster access to materials via water routes because decortication 
flakes and cores occur within the assemblage. 
While raw material selection is sometimes based in a stylistic element .such as color 
or texture (McElrath and Emerson 2000), there is no data within this analysis to draw any 
conclusion about chert procurement strategies outside mobility and flaking quality. In order 
to determine aesthetically pleasing toolstone, one would need to know cultural perceptions 
that are unknown from this analysis. 
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Assemblage Composition 
While many tools exist in the assemblage (bifaces, drills, flakes, knives, projectile 
points, scrapers, spokeshaves, and unifaces), the majority of the tool assemblage consists of 
points and scrapers. To measure task diversity, it is important to describe the relative 
contribution of each tool type to the production system. 
End Scrapers and Projectile Points 
Using the scraper-point index, one can see that there is little emphasis on hide 
production as it compares to neighboring sites (Mohler Farm = 122; Christenson = 90; 
Dawson.= 200; Wildcat Creek = 318; Norman Dille = 227). Data assembled. by Boszhardt 
and McCarthy (1999) detail Moingona phase indices. The pattern exhibited is closer to the 
Christenson site and contrasts sharply with Dawson, Norman Dille, and Wildcat Creek. This 
is likely the result of the limited encounters of large game such as bison, seasonality, an 
increase in subsistence production outside of hunting, duration of occupation, or a 
combination of all four. If the index used is a reasonable measure for determining hide 
production intensity, the rates of production for Mohler Farm are low in relation to other 
Oneota occupations. Because bison were not readily available in central Iowa at the time of 
occupation because of the low occurrence of bison at other Moingona phase sites, the ratio 
likely reflects bison .availability. If any of the four scenarios mentioned above did occur, 
hypotheses supporting intense hide processing at Clarkson (Osborn 1976:61) and Cribb's 
Crib (DeVore 1984:121) need evaluated in a regional comparative manner to determine the 
hypothesis' validity for the central Des Moines River valley. 
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Instances of retouching flakes to make functional projectile points are also 
documented. If a flake were produced that mimicked the desired result, less time was spent 
in manufacture. This pattern is replicated at many Moingona phase sites (DeVore 1984:119; 
Moffat et al 1990:203; Osborn 1976:61), and is likely what is referred to by Blikre (2003:79- 
80) as.finely made and minimally made points. Reduction in energy costs of manufacture 
open many windows into discussing where time could have been allotted if not spent on tool 
manufacture. 
Based upon the energy spent in production of projectile points, it is suggested that 
there is less emphasis on hunting technology during the Moingona phase than has been 
associated with earlier periods (even though the sample of chipped stone tools are associated 
with animal procurement and processing tasks). This is established by the time spent in 
producing the tools (which is comparable to all other sites where the data is available). 
Scraper/point indicies for the Moingona phase sites are low in comparison to sites where 
large game are readily available, such as northwest Iowa and Nebraska (Boszhardt and 
McCarty 1999). One reason for the decreased time spent on hunting and processing tools is 
that there maybe other, more important influences for the Moingona peoples than hunting 
and this is discussed below. 
Time and Agriculture 
When explaining the decreases in scraper frequency as well as the decrease in 
attention to point manufacture, it might be helpful to associate the low amount of hide 
processing as well. as projectile point manufacture and form to` an increase in agricultural 
production. Projectile point and scraper manufacture do not seem to be primary concerns for 
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people occupying. Mohler Farm. If the inhabitants are not spending long periods of time 
creating hunting and processing technology, what are the people spending their time doing? 
Time budgeting can offer insights into interpreting this behavior (Torrence 1983:12). To 
answer this question, it is necessary to rely on the knowledge that Oneota peoples are 
involving themselves with agricultural production (Arzigian 2000; Gallagher 1992; Hart 
1990; Riley and Freimuth 1979; Sasso 1993; Titcomb 2000; Tubbs and O'Gorman 2005; as 
well as comparative ethnographic data from the Winnebago, Murdock 1981), and therefore 
much of their time and energy would be expected to be placed, in agricultural pursuits 
(Bridges 1989:385).. These signatures are seen archaeologically by the use of scapula hoes, 
elk antler rakes, recovery of domesticated plants, massive storage pits, and through human 
remains (Tubbs and O'Gorman 2005) and ridged fields (Gallagher et al. 1985). We know 
that agricultural pursuits began to take off in the Late Woodland (Alex 2000). Because 
Oneota developed from Woodland roots, agriculture would be increasing throughout the 
developmental period until its maximum in the Classic Horizon. 
Multiple changes in technology occur alongside and agrarian economy. Because 
agriculture requires more time allotment to fields, there should be a decrease in time spent on 
technology for hunting and subsequently hide processing. If time is reduced by agriculture, it 
is the result of choices in subsistence. Vessuri (1980:322) states: "Since agricultural 
techniques form part of the technocultural complexes, the processes of technological change 
in agriculture are not neutral with respect to social relations, but carry the imprint of the 
economy and society within which they are conceived." If the technocultural complex being 
addressed herein is the lack of highly stylized proj ectile points or the low occurrence of end 
scrapers, then the shift can be seen in which the technology should have less influence from 
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hunting and animal processing (compare to Blakeslee et al. 2001) and more influence from 
agricultural practices. Time budgeting would thus focus less on game animals and more time 
would. be invested in activities such as clearing fields and assisting in planting and harvesting 
(Bridges 1989:3 86). 
This would begin to explain the lack of technological formalization expressed in 
Oneota triangular projectile points. It is not that the function of the points is lacking, it is 
instead the likely result of less time allotted to animal procurement. With less time focused 
on animal procurement, less time would also be needed for hide working. While less testable 
than other possible .,hypotheses, it is a potential explanation of the archaeologically visible 
remains. Technological adaptation should not be viewed through a single, causal 
mechanism. Instead, there are multiple aspects that affect technological adaptations and are 
interrelated (i.e. politics, material access, community structure, subsistence economy). 
Children as Producers of Formal Tools 
Another area of interest in describing the tool variability at the site occurs within the 
previously mentioned Madison/Fresno classification. Experience of the agent in producing 
stone tools is visible in nearly all tool categories cross-culturally. Unfortunately, this 
discussion is limited to projectile points because the known stylistic correlates of scraper 
morphology to experience (Weedman 2002:737-738) are undocumented at Mohler Farm. 
The "identified" discrete categories of Madison and Fresno points were tested and the results 
produced a lack of signi~ cant variance within measures. However, morphological 
differences do occur between specimens, mainly a general size classification and advanced 
manufacture. Classified "Fresno" points were generally smaller and less well manufactured 
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(based on simple retouching or not completely thinning the point) than their Madison point 
counterparts were. This could be the result of the variability of a projectile form in the hands 
of a skilled flintknapper, a likely proposition, or could also be the result of an often-
overlooked group in archaeological investigations. 
It is necessary to examine an alternative explanation for morphological variability 
within the proj ectile point assemblage than was mentioned earlier. There is very little 
documentation of or research concerning children as active agents in producing an 
archaeological record (e.g. of people pursuing this research: Chamberlain 1997; Dawe 1997; 
Finlay 1997; Hayden and Nelson 1981:895; Kamp 2001.; Kamp et al. 1999; Moore and Scott 
1997; Shelley 1990; Stout 2002; Weedman 2002). There is a learning curve in any material 
production skill (Kamp 2001:2; Shelley 1990; Weedman 2002), and this learning curve is 
present within the archaeological record. As can be seen from actualistic research, many 
failures result from stone tool manufacture (Shelley 1990) and tools produced by 
inexperienced manufacturers exhibit less than desirable characteristics (Weedman 2002). In 
addition, the material culture associated with this learning curve is often described as cruder 
than the adult versions of the same artifact type (Dawe 1997; Kamp et al. 1999). Because of 
the crudeness of design, some of the proj ectile points at Mohler Farm are interpreted as 
deriving from manufacture by children. 
In order to accept this interpretation as a reasonable possibility, one must first believe 
that children were present at the site in question, that they learned stone tool manufacture, 
and that they attempted to produce artifacts that resembled that which the .adults produced. 
What would those. tools look like? It is likely that in the case of proj ectile points, they would 
be smaller, not necessarily bifacial, poorly worked and shaped, and possibly retouched 
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flakes. This assumption has basis analogously with the work of Dawe (1997) in which a 
comprehensive ethnographic analysis led to the interpretation that children used toy arrows 
and bows at the Head-Smashed-In site. The child agents depicted through. the 
aforementioned analysis and the associated projectile point types recorded at Head-Smashed-
In are comparable to the "Fresno" classification at Mohler Farm. In addition to the 
description offered above, one should see a pattern that those smaller, feebly made points are 
derived from mostly local materials (Table 13), indicating that maybe Burlington White was 
not available for manufacture of these points. 
There is a difference between the assumption made here and the work of Dawe 
(1997). where Dawe documented children's toys, the idea would translate to the 
archaeological record in the same fashion. As Kamp (2001:26) points out, "we cannot 
assume small tools are `toys' meant just for amusement when we have ample evidence that 
children are often economically productive." Whether or not the projectile points in question 
are the result of enculturation through children's play, or an integral portion of the mode of 
production is far beyond the scope of this research and outside what the author believes the 
data could support. How the artifacts interacted with societal production norms seems 
unattainable at present. 
Offered here is not a definitive process explaining the manufacture of poorly knapped 
projectile points. Instead, manufacturing by children should be treated as a likely second 
explanation instead of solely a plea for intrinsic artifact variability. The proj ectile points that 
were originally classified as "Fresno" points fit the pattern of child production, and therefore 
should not be simply disregarded, but instead should be included in the understanding of 
organizing lithic technology as an alternate hypothesis to variability within the hands of 
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experienced flintknappers. Both the variability of skilled flintknappers and children 
manufacture are likely both operating at the site. However, children cannot simply be 
overlooked. The reason for this is that the people who produce the archaeological record are 
integrated in the patterns associated with technological organization, and acknowledging the 
multiple producers of the archaeological record could lead to stronger inferences about lithic 
technology. 
Site Usage and Stage of Lithic Production 
Mohler Farm, in all probability, served Moingona phase peoples as a residential site. 
It is left vague here because the lithic data does not support a permanent village as previously 
believed, nor does it support a seasonal occupation, or hamlet. Gaining this information from 
a chipped stone perspective is very difficult, and to solidify site type based on this analysis 
would be a weak argument. It is reasoned to be a residential site because of the late stage of 
lithic. production as well as the tools associated with the occupation (Shoff 1986), in 
conjunction with postmolds, storage pits, and grinding tools (under analysis). 
The stage of production at this site is late, and follows the pattern exhibited by all 
other intensively excavated Moingona phase sites. The low occurrence of decortication 
flakes supports this interpretation as well as the size of flakes and their associated flake scars. 
Cores were imported into the site with the cortex nearly _removed and further reduction took 
place with the final stage of manufacture being a finished tool. While decortication does 
occur, it does not occur with any frequency that would suggest exceptionally quick access to 
a quarry. This is also supported by the fact that materials such as Burlington are more 
conserved than more local materials such as Warsaw. . Because of the core conservation of 
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materials located further away from Mohler Farm are more conserved, it is reasoned that 
there is not quick access to the quarry points. 
Based upon chipped stone tools alone (excluding data such as storage pits and 
groundstone), it would seem as though the occupants were engaged primarily in hunting and 
hide production, and, can be seen from the tools found and the associated debitage. Many 
activities surely existed that are not recorded within the chipped stone assemblage, and task 
diversity will increase with an analysis of other technologies (e.g. groundstone). Instead of 
focusing on a hunting economy, however, one must consider all archaeological remains in 
order to determine subsistence related activities. An analysis of chipped stone tools alone 
will never encompass the entire breadth of tool manufacture. Because the frequencies of 
projectile points and scrapers are lower than most sites in the area, it may be a pattern of less 
emphasis in hunting and hide production. 
Access to information pertaining to discard is obscured by the excavation methods as 
well as modern agricultural.practices. Features such as storage pits were used to discard 
lithic remains, although not with frequency. Associations of lithics with space are a 
whimsical. endeavourer considering that site formation processes influencing the site are 
unknown from. the 1964 excavations. To isolate a work area within the site, it is necessary to 
eliminate factors that could have placed artifacts into association with each other, such as low 
spots within the field that may collect artifacts, cultivation practices, erosion, etc. 
Expedient vs. Curated as a Gauge for Technological Organization 
The issue of expedient and Curated technologies has been integral in defining 
technological organization (Bamforth 1986; Binford 1978, 1979, 1980, 1983; Kelly 1988, 
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1992; Ke11y and Todd 1988.; Nelson 1991). Curation is "a strategy of caring for tools and 
toolkits that include advanced manufacture, transport, reshaping, and caching or storage" 
(Nelson 1991:62). In contrast, expediency "refers to minimized technological. effort under 
conditions where time and place of use are highly predictable" (Bleed 1986; Nelson 1991:64; 
Parry and Kelly 1987). Also expressed is opportunistic technology in which "designs and 
distributions are conditioned primarily by specific environmental and behavioral contexts" 
(Nelson 1991:65). 
Based on the previous plethora of information regarding curated and expedient 
technology, it seems apparent that Mohler Farm assemblage is more expedient than curated 
and is not opportunistic because the access to resources within the area suggests planning for 
procurement. The projectile points themselves are very small, and are commonly made from 
local materials although non-local materials do occur at the site, and are sometimes produced 
by simply retouching flakes, which corresponds to the basis of material procurement for 
expedient technology (Andrefsky 1994:29-30). According to the definition given by 
Andrefsky (1994:.3 0), because there is high availability of particular cherts such as Warsaw 
Chalcedonic and low quality tools associated with the assemblage (in the form of small 
triangular points and scrapers), the pattern corresponds to informal technology, which also 
produces a more expedient technology; the tools are not being cared for. 
When deriving curation or expediency from non-local varieties, there does not seem 
to be a difference in behavior based on projectile points; that is, points are not smaller when 
the knapper is using Burlington chert varieties. If the technology were being curated based 
upon availability, projectile points made of Burlington chert should be smaller given that 
more retouching would occur on them. Because this is not the case, it falls within another 
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classification addressed by Andrefsky (1994:30) in which low abundance of material and low 
quality of artifacts produced also equates to expedient technologies. 
Discard also suggests expediency. Thirty-one (52.5%) of the discarded projectile 
points were thrown-out or lost while still usable, thus there appears to be little effort in 
maintainability (Bleed 1986); that is, in rejuvenation or resharpening, or in curation (Shoff 
1989). The discard patterns suggest that the tools being produced at .Mohler Farm were not 
in any way being exhausted. The people occupying Mohler Farm during the Moingona 
phase seem to be more concerned with the reliability (Bleed 1986) of their hunting 
equipment than in. any other aspect. 
There is no indication that the people occupying Mohler Farm were "gearing up" 
(Binford 1977) or caching projectile points. This means that it is a possibility that they were 
not anticipating a future hunting event; however, the people producing the points could have 
been constantly anticipating a hunting event, a pattern that would also lead to the same 
pattern or lack of pattern. Projectile points, if one were under the assumption that caching 
and "gearing up" were to .occur, would produce an archaeological signature in which stores 
of projectile points would be found at one location due to storage (more so with caching than 
gearing up). The lack of caching may be more a pattern of the spatial analysis dictated by the 
1964 excavation, but because the pattern does not exist by using the current data, there is no 
room to argue fora "gearing up" scenario before a hunt. 
Striking Down the Model of Expediency 
Expediency seems like a reasonable assumption based on a good deal of research. 
Previously (Scott 2005) I argued for the scenario mentioned above was accepted for the 
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projectile points. ,However, the following interpretation will center on an argument for 
curation in projectile points and expediency in scrapers. Taking into account earlier stage 
material usage practices, it will be shown that the formal attributes and discard of a tool alone 
cannot determine its expediency and that curation and expediency are interwoven and not 
mutually exclusive (Nelson 1991:64-65). 
At what point does a lithic technology become curated or expedient? In most studies 
such as those cited above, it occurs in the formal tool. This may be a misperception, 
however, because curation or expediency can exist in multiple stages of production including 
core technology and informal tool production (Parry and Kelly 1987; Shott and Sillitoe 
2004). As can be seen from the core data, exotic cherts exhibit stronger curation practices 
than do local cherts. Why curate a core if one is going to be expedient with the tools 
produced? The answer is within the production of proj ectile points. Many projectile points 
are fashioned from Burlington chert varieties. They are made on flakes and tend to be small 
and thin. Instead of viewing this technology from a final manufacturing stage lens, one must 
view it as a maximization of the core. Small points are conducive to conservation of a core. 
They .are made on .small. flakes that require minimal manufacture time. One could produce 
many triangular projectile points from a single core, thus maximizing the amount of tools 
produced from a small, largely inaccessible material. Discard of complete points can be 
explained because the points are easily made and many points can be made from a single 
core. If the point does not meet the requirements, it can be discarded and there is still enough 
material left to produce more points. Rejuvenation may not occur often because it may 
decrease the efficiency of the point. When one begins with a small point, reducing it further 
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could negatively affect the desired flight. The points are designed for efficiency in flight and 
penetration (Shoff 1993) as well as maintaining a conservative use of raw material. 
Scrapers on the other hand are primarily derived from Warsaw. Chalcedonic chert. 
The cores associated with this chert are expedient, that is, they are thrown away well before 
they are e~iausted. Scrapers in turn are discarded complete and before e~iaustion. The 
reason for this is access. Because the material is closer to the habitation site, it is easier to 
replenish. Scraper production follows a pattern of expediency throughout manufacturing 
stages. It is suggested that the manufacturers of scrapers regularly procured Warsaw 
Chalcedonic thus allowing for expedient use. Because Oneota is considered more sedentary 
than many tool cultures that have high rates of curation, it is to be expected that the 
expediency occurs in more local materials (Parry and Kelly 1987; Teltser 1991). 
At the core level, expediency and curation do occur. It is also shown in the types of 
tools that are made from a given core. A tool that is small and poorly crafted may not have 
anything to do with curation or expediency of the tool, but the process of arriving at the final 
product maybe an integral factor. By curating material for tool manufacture, one should also 
curate the tool manufactured. A biased opinion regarding form and production (i.e. 
aesthetically pleasing is curated) is faulty because the initial judgment does not take into 
account all stages of production (Binford 1979). 
Tying Together Oneota Models and Lithic Technology 
Oneota social organization has been described as a kin-based mode of production 
based on patrilocal kinship during the Developmental horizon (Benn 1989, 1995; Hollinger 
1995). If this is the case, then lithics from Mohler Farm can be viewed from this perspective. 
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In order to maintain political and kinship ties with other Oneota groups, interaction would 
have to occur. Because the Mississippi Alluvial Plain is known to be an Oneota locality 
(Burlington phase; Henning 1995), one could argue that Burlington chert is the result of this 
kin-based economic/politicaUsocial interaction (Odess 1998; Peterson et al. 1997). This 
kinship interaction may have taken place as direct procurement, that is, people from Mohler 
Farm traveled to the Mississippi River, convened with other people/groups, and maintained 
kin networks, or this social interaction may have occurred through direct/indirect trade. 
Trade seems very one-sided in this hypothesis because there is no evidence for what the 
people at Mohler Farm traded. If they traded, the material received is accounted for, but the 
commodity traded;with is absent. 
One possible hypothesis as to what may have been traded is given by Finney 
(2000:349-350) in which exchange throughout Mississippian villages and locales such as the 
Mill Creek area maybe the .result of insuring that crop shortages are not as detrimental as 
they could be in times of low agricultural yields. If this were the case for Oneota 
movements, food security would add a heightened functional explanation for interaction. 
Unfortunately, there is no evidence that has been gathered that supports the_ hypothesis for 
Mohler Farm. 
Occurrences of Maynes Creek varieties may or may not be associated with trade and 
social ties. While remaining a possibility, Maynes Creek outcrops occur closer to Mohler 
Farm than do Burlington varieties. There is little doubt that the group occupying the Mohler 
Farm were interacting with people/groups from other parts of central Iowa, but the extent to 
which that interaction took place is difficult to arrive at considering the current data. 
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There are very few artifacts resulting from western chert sources. Therefore, it is 
argued that there is no evidence for trade or movement west. This does not correlate to the 
pattern of Ioway exchange in later prehistory (Henning 2003) in which Ioway groups in 
northern Iowa and southern Minnesota maintained trade lines in an east to west fashion. If 
procurement from western sources were occurring, materials from the west should occur at 
the site. 
Access to materials and mobility is also integrated into lithic technology strategies 
(Hayden et al. 1996). If it is accepted that women produced and used scrapers (Bevan 1997; 
Brumbach and Jaruenpa 1997; Gallagher 1977; Frisk and Weedman 2005) as well as 
processed much of the animals brought to camp (Frisk et al. 2002; Joyce 1993) and one 
assumes that men produced and used projectile points, differential access and mobility can be 
seen. 
Bens (1995) believes that women had a decreasing influence within the political 
sphere after the Late Woodland period. Men occupied higher status activities (Bens 1995) 
including social networking and trade. If this is the case, the archaeological record should 
indicate that tools associated with men were made out of more exotic materials than tools 
associated with women. This does occur at Mohler Farm. Scrapers are produced almost 
entirely from local materials, and projectile points comprise a greater percentage of non-local 
material usage. This is the. result of decreased mobility of women and reduced access to 
lithic resources outside their given catchment area. This could be the result of an increase in 
the role of women in subsistence activities (Bens 1995) in which women were likely the 
primary subsistence providers. Oneota site locations indicate positioning. for broad-spectrum 
subsistence activities (Bens 1989; Brown 1982; Dobbs and Shane 1982; Gallagher and 
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Stevenson 1982; Tiffany 1982), and it is reasonable to suggest that women exploited these 
areas for subsistence resources with vigor and thus were restricted to lithic raw material 
procurement within these areas. Men, having more access to social networking through 
direct procurement or trade, would be in a position to gain materials that are more exotic and 
in turn would be producing more tools from those materials. This is not to say that men had 
more power within the social system, but does suggest that while men had greater access to 
needed raw material resources, women would also have increased power over community 
subsistence (Benn 1995). 
A kin-based system of politicaUsocial/economic ties would increase the ability of an 
individual or group to gain access to raw material that is not available in the Red Rock area. 
Men, being the primary liaisons to these resources should have differential access to the 
materials than women. There are few lithic resources derived from western sources, and it is 
believed that the primary non-local chert resource as well as the primary group of the kin-
based economy for the people at Mohler Farm is located in southeast Iowa. Differential 
access is one way to explain the dichotomous nature of curated and expedient technologies at 
the site and by placing lithic technological organization within this framework, further 
research questions may evolve that probe the social/natural conditions in which technology is 
formulated and employed. 
Directions for Future Research 
Addressing questions and pursing research concerning the organization of lithic 
technology for Oneota sites has been lacking for the Midwest. Most researchers that have 
studied the ~neota Tradition primarily analyzed ceramics and occasionally subsistence 
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behavior. Because_ there is lack of baseline data concerning stone tool technology, it was 
necessary to conduct research on the topic to fill in gaps in the archaeological record. 
Mohler Farm has been in need of analysis since its excavation in 1964. This has led 
to decreased amounts of data useable for addressing questions about the Moingona phase that 
could be available. While reconstructing the excavations remains elusive, the data presented 
within this work anticipate future research into, and a clearer picture of the .archaeology of 
Mohler Farm. Future research for Mohler Farm needs to be conducted on the ceramics, 
botanical remains, groundstone, fauna, and site formation processes. 
It is anticipated that the data and interpretations presented here are replicated at other 
sites within the region, both those excavated or simply surveyed. If there is poor access to 
raw material resources, curation should occur with non-local cherts depending upon distance 
from the source. Scrapers and projectile points at other Oneota sites in the region should 
relate closely with the data observed here, although the variability of hide scraping may be an 
interesting topic of future research. 
Future research directed toward the sites of Howard Goodhue, Clarkson, and Cribb's 
Crib is the next step in answering questions about Oneota lithic technology. These analyses 
can become much more fine-grained and can contribute immensely to the understanding of 
the Moingona phase. While budget and time constraints often limit the amount of data one 
can extract from a given excavation/analysis, data extraction based upon a research 
questions) will limit the amount of time necessary to produce highly usable information. 
Questions for future research could focus on integrating lithic technology into a known 
hunting economy as well as the prevalent agricultural economy, in order to address issues 
concerning how subsistence resources determine the technology. In addition, questions of 
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mobility (that is, how are both people and materials moving?) may be useful to address, 
especially with a consideration of gender through tool types and access; addressed only 
briefly here. Understanding the impact of social and environmental circumstances/change 
upon technological adaptations is a useful venue of inquiry in order to observe the integrated 
sociaUsubsistence/technological nature of Moingona phase sites. 
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APPENDIX A: TABLES AND FIGURES 
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1St Sigma Provenience Context 
GAK-697 Modern --- N 1090/E 1140, Feature 11 Posthole 
GAK-698 990 80 N 1080/E 1130, Feature 5 Unknown 
GAK-699 1260 90 N 1080/E 1120, Feature 23 Storage Pit 
WIS-734 930 50 N1080/E1130, Feature 5 Unknown 
WIS-763 740 45 N 1080/E 1120, Feature 23 Storage Pit 
SI-358 450 200 N1080/E1130, Feature 5 Unknown 
SI-359 270 180 N 1080/E 1120, Feature 23 Storage Pit 
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Table 2: Artifact classifications by frequency (Count and MNE). 
Element N MNE 
Biface Total 47 13 
Drill Total 9 7 
Scraper Total 105 90 
End scraper 73 72 
Side scraper 28 15 
Other 4 3 
Graver Total 2 2 
Knife Total 2 2 
Preform Total 8 6 
Projectile Point Total 71 71 
Triangular 59 59 
Stemmed 1 1 
Side notched 4 4 
Other 7 7 
Uniface Total 11 3 
Spokeshave Total 1 1 
Total Tools 256 174 
Core Total 123 76 
Multidirectional 57 41 
Unidirectional 61 30 
Other 5 5 
Tested Cobble Total 3 2 
Primary Decortication Flake Total 33 12 
Secondary Decortication Flake Total 235 107 
Category A 34 10 
Category B 101 38 
Category C 100 59 
Interior Flake Total 1265 487 
Biface Thinning Flake Total 107 95 
Flake Fragment Total 582 --
Shatter Total 1557 1557 
Potlid Total 3 3 
Total Debitage and Cores 3908 2339 
*N =total pieces attributed to a particular artifact element category. MNE is the minimum 
number of elements based on portion and raw material. 
7s 
Table 3: Raw material summary. 





Percent Grams Percent 
Argentine 65 7.6 0.2 25.7 0.2 
Burlington 140 747.0 17.5 2099.1 17.7 
Fossiliferous 50.4 1.2 117.3 1.0 
Gray/Tan 68.9 1.6 201.1 1.7 
White 627.7 14.7 1780.7 15.0 
Blanding 180 21.8 0.5 69.9 0.6 
Cobden 350 24.4 0.6 61.8 0.5 
Ervine Creek 180 2.9 0.1 9.4 0.1 
Exello 195 3.0 0.1 8.3 0.1 
Grand Meadow 250 8.6 0.2 23.3 0.2 
Galena/Platteville 200 49.9 1.2 129.0 1.1 
Hopkinton 170 4.0 0.1 12.2 0.1 
Hixton 365 8.6 0.2 24.0 0.2 
Keokuk 110 31.2 0.7 85.9 0.7 
Knife River Flint Glacial/local 1.3 0.0 3.5 0.0 
Maynes Creek 75 1503.9 35.3 4175.5 35.1 
Cream 755.2 17.7 2160.0 18.1 
Fossiliferous 90.0 2.1 261.7 2.2 
Gray 262.0 6.2 769.4 6.5 
Green 2.1 0.0 6.9 0.1 
Speckled 394.6 9.3 977.5 8.2 
Moline 145 6.4 0.2 22.3 0.2 
Prairie du Chien 225 79.5 1.9 234.9 2.0 
Plattsmouth 85 6.2 0.1 16.0 0.1 
Quartz GlaciaUlocal 4.7 0.1 13.2 0.1 
Rapid 100 2.2 0.1 6.4 0.1 
Scotch Grove 120 5.8 0.1 17.5 0.1 
Spergen 90 15.1 0.4 47.2 0.4 
Tongue River Silica Glacial/local 6.2 0.1 18.9 0.2 
Unidentified Unknown/Glacial 155.0 3.6 446.4 3.8 
Warsaw 40 1507.6 35.4 4197.3 35.3 
Banded 3.3 0.1 8.3 0.1 
Chalcedonic 1495.1 35.1 4161.9 35.0 
Dolomitic 8.3 0.2 24.5 0.2 
Tabular 0.9 0.0 2.6 0.0 
Wassonville 90 40.8 1.0 99.2 0.8 
Fossiliferous 2.9 0.1 12.6 0.1 
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Table 3 (continued) 
Material Type Distance from 
Source (km) 
Volume 



























Table 4: Raw material by flake type (taken from n of each element). 














Argentine 4.7 1.9 
Burlington 11.6, 3.5 434.2, 96.9 2152.3, 595.9 122.0, 40.5 
Fossiliferous 4.7, 1.4 58.3, 16.8 89.8, 18.6 12.1, 3.8 
Gray/Tan 10.6, 2.8 209.7, 61.5 10.2, 2.8 
White 6.9, 2.1 267.8, 77.3 1785.0, 495.8 99.7, 33.9 
Blanding 15.9, 4.3 44.7, 12.8 
Cobden 81.6, 18.7 23.1, 7.2 2.3, 0.6 
Ervine Creek 
Exello 7.0, 1.7 16.9, 4.0 
Grand Meadow 2.7, 0.7 7.3, 2.4 
Galena/Platteville 56.5, 16.4 31.6, 10.8 3.4, 1.1 
Hopkinton 14.7, 4.6 
Hixton 69.0, 19.5 
Keokuk 11.8, 2.7 29.6, 9.1 
Knife River Flint 1.0, 0.2 4.0, 1.5 
Maynes Creek 198.0, 58.2 1281.3, 386.8 2318.3, 657.6 84.3, 25.4 
Cream 86.3, 26.4 699.3, 215.4 1302.6, 365.9 67.5, 20.5 
Fossiliferous 81.6, 27.0 311.9, 81.1 1.7, 0.5 
Gray 22.1, 6.0 .215.6, 62.0 362.7, 113.8 6.7, 1.8 
Green 12.7, 3.9 
Speckled 89.6, 25.8 284.8, 82.4 328.4, 92.9 8.4, 2.6 
Moline 57.1, 19.9 
Prairie du Chien 86.5, 28.4 204.4, 55.7 4.5, 1.4 
Plattsmouth 14.2, 3.6 
Quartz 9.5, 2.3 5.2, 1.6 
Rapid 21.5, 6.4 
Scotch Grove 42.8, 13.7 
Spergen 34.6, 11.4 45.3, 13.9 32.7, 9.0 
Tongue River Silica 20.2, 6.0 
Unidentified 20.1, 3.8 167.0, 49.2 267.5, 75.4 
Warsaw 88.5, 26.9 1047.4, 280.4 4462.1, 637.1 59.4, 16.7 
Banded 24.4, 5.8 
Chalcedonic 88.5, 26.9 1047.4, 280.4 2201.1, 627.3 59.4, 16.7 
Dolomitic 11.1, 4.0 
Tabular 
Wassonville 
Fossiliferous 4.1, 1.2 
Mottled 
Wapsipinicon 30.2, 9.7 
Winterset 9.1, 2.6 26.7, 7.0 
Wyandotte 
*Bold indicates highest occurring chert type per element. 
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Standard . Deviation 
Primary 
Decortication 
Flakes (n = 7) 
22.1 9.5 17.7 5.3 5.3 3.3 
Secondary 
Decortication 
Flakes (n = 65) 
25.9 14.0 20.8 8.8 5.1 2.9 
Interior Flakes 
(n = 245) 21.3 9.3 
17.1 8.2 5.2 3.4 
Biface 
Thinning 
Flakes (n = 39) 
20.8 9.1 16.7 8.1 5.0 3.2 
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Table 6: Projectile point frequency by raw material. 
Material3 Fresno Madison Raddatz Reed Waubesa Indeterminate 
AG 0 0 0 0 0 1 
BF 0 1 0 0 0 0 
BM 0 1 0 0 0 0 
BW 4 14 0 0 0 1 
KE 0 0 1 0 0 0 
MCC 5 8 0 0 1 2 
MCF 0 1 0 0 0 0 
MCG 2 4 1 0 0 1 
MCS 0 1 0 1 0 0 
WP 1 0 0 0 0 0 
WC 7 10 0 0 0 3 
n= 19 40 2 1 1 8 
26.8 56.3 2.8 1.4 1.4 11.3 
' AG (Argentine), BF (Burlington Fossiliferous), BM (Burlington Gray and Tan Mottled), BW (Burlington 
White), KE (Keokuk), MCC (Maynes Creek Cream), MCF (Maynes Creek Fossiliferous), MCG (Maynes Creek 
Gray), MCS (Maynes Creek Speckled), WP (Wapsipinicon), WC (Warsaw Chalcedonic) 
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Within 1 234.38 234.38 26.6 0.000 
Among 22 193.79 8.81 
Total 23 428.17 
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Square F P>F 
Within 1 6.83 6.83 1.81 .OS 
Among 22 83.10 3.78 
Total 23 89.93 
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Table 9: Raw material usage for end scrapers and side scrapers. 
Raw Material End Scraper (MNE) Side Scraper (MNE) 
Burlington Fossiliferous 0 1 
Burlington Gray and Tan Mottled 0 1 
Burlington White 5 2 
Maynes Creek Cream 19 2 
Maynes Creek Gray 12 1 
Maynes Creek Speckled 1 0 
Spergen 1 0 
Unidentified 3 1 
Warsaw Chalcedonic 29 7 
Wapsipinicon 2 0 
Total 72 15 
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Table 10: Analysis of variance for non-locaUlocal material volume for end scrapers. 





Calculate F P>F 
Non-Local 1 3135569.0 3135569.0 3.4 .OS 
Local 60 54673518.6 911225.3 
Total 61 57809087.6 
87 
Table 11: Average measures for complete bifaces (mm). 
n = 8 Length Width Thickness 
Mean 57.0 38.0 10.3 
Standard Deviation 4.1 7.1 3.2 
88 
Table 12: Artifact frequencies based on provenience. 
Context Feature Type TooUDebitage N Total 
Feature 1 ? Debitage 9 9 
Feature 2 Storage pit Debitage 31 31 
Feature 3 Hearth? Debitage 7 7 
Feature 4 Unknown Side scraper 1 64 
Biface 2 
Debitage 61 
Feature 5 Unknown Drill 1 182 
End scraper 2 
Stemmed point 1 
Triangular point 3 
Uniface 1 
Debitage 174 
Feature 7 Shallow Basin Debitage 1 1 
Feature 9 Posthole End scraper 1 2 
Debitage 1 
Feature 12 Shallow Basin Debitage 6 6 
Feature 13 Shallow Basin Debitage 1 1 
Feature 14 Burned area Triangular point 1 61 
Preform 1 
Debitage 59 
Feature 17 Shallow Basin Biface 1 4 
Debitage 3 
Feature 21 Storage Pit Drill 1 134 
Triangular point 3 
Debitage 130 
Feature 22 ? Debitage 2 2 
Feature 23 Storage Pit Biface 1 7 
End scraper 2 
Triangular point 1 
Side scraper 1 
Debitage 2 
Feature 24 Postmold Debitage 2 2 
Surface Combined 2858 2856 
Plowzone Combined 722 722 
Test Units Combined 75 73 
TOTAL 4,164 
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% of Total Fresno Madison 
BW 7328.7 41.7 772.4 6556.3 
BF 352.0 2.0 0.0 352.0 
MCC 1885.0 10.7 535.0 1350.0 
MCG 490.9 2.8 0.0 490.9 
WP 271.2 1.5 271.2 0.0 
WC 7227.0 41.2 1790.5 5436.5 
Total 17554.8 3369.1 14185.7 
Raw Material Total #Points by Material 
% of Total Fresno Madison 
BW 12 42.9 3 9 
BF 1 3.6 0 1 
MCC 3 10.7 2 1 
MCG 1 3.6 0 1 
WP 1 3.6 1 0 
WC 10 35.7 6 4 
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Figure 1: Iowa Oneota locales and Moingona phase sites (courtesy of Erik Otarola 
Castillo). Mohler Farm is located in central Iowa along the Des Moines River 
in Marion county. 
91 
e 
1M' ~i ~! 
Figure 2: General location of Mohler Farm excavations (courtesy of Jeremy N. 
Hall). USGS Knoxville NW Quad, 1965. Units indicate the ridge and 




pproximation of ridge 
detailed by Gradwohl. 
Eastern units top of ridge. 
1100 11 0 
Figure 3: Mohler Farm site excavation units (courtesy of Jeremy N. Hall). Unit datums 
are located in the southeast corner of each unit, while the site datum 
(N1000/W1000) is located in the southwest corner of unit N1010/W1000. This 
is the grid set-up in 1964. 
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Figure 4: Flake estimation by analytical core units. Determined by calculating the 
difference in weight of cores at the site and comparing to the MNF recovered. 
* Burlington Fossiliferous (BF); Burlington White Mottled (BW); Maynes Creek Cream (MCC); Maynes Creek 















Figure 5: Distribution of analytical core units by material type. 
* Maynes Creek Speckled (MCS); Burlington White Mottled (BW); Warsaw Chalcedonic (WC); Maynes Creek 
Cream (MCC); Burlington Fossiliferous (BF); Maynes Creek Fossiliferous (MCF); Maynes Creek Gray 
(MCG). 
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Figure 6: Comparison of analytical core units and recovered cores from site. 
* Maynes Creek Speckled (MCS); Burlington White Mottled (BW); Warsaw Chalcedonic (WC); Maynes Creek 
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Figure 7: Difference in analytical core units and recovered cores by distance from 
source. 
* Maynes Creek Speckled (MCS); Burlington White Mottled (BW); Warsaw Chalcedonic (WC); Maynes Creek 
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Figure 10: Minimum number of flakes (all categories) by raw material. 
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Figure 12: Heat alteration by frequency. Categories above derived from percentage of 
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Figure 13: Heat alteration by volume. Categories above derived from percentage of 
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Figure 14: Heat alteration by distance to source. 
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Figure 19: Length versus width comparison of Bifaces to interior flakes. 
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Figure 20: Raw material frequency for biface MNE. 
* Burlington White Mottled (BW); Warsaw Chalcedonic (WC); Maynes Creek Cream (MCC); Maynes Creek 
Gray (MCG). 
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Figure 21: Raw material volume for biface MNE. 
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Figure 22: Length measurements of drills. 
* Complete (CO); Proximal <_ '/2 complete (PRS); Proximal >_ '/z complete (PRH); Distal <_ '/2 complete (DSS); 











Figure 23: Raw material volume for drills. 
* Burlington White Mottled (BW); Maynes Creek Cream (MCC); Warsaw Chalcedonic (WC). 
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APPENDIX B: MOHLER FARM DATA 
114 
Data Codes for General Data Table 
Headings 
CAT =Catalog number assigned to each 
artifact SC =Relative scar size 
N =Northing #SC =Number of flake scars 
E = Easting TRM =Termination 
L =Level HT = Heat-Alteration 
FE =Feature number RT =Retouch 
EL =Element UT =Utilization 
POR =Portion LNG =Length 
RAW =Raw material WDT =Width 
VOL =Volume (length *width * THK =Thickness 
thickness)/3 WT =Weight 
Level Codes (recoded in feet) 
0 =Surface 100 = 0-1.0' 
1 = 0.0-0.5' 101 = 0.5-1.5' 
2 = 0.5-1.0' 102 = No depth 
3 = 1.0-1.5' 103 = 1.0' 
4 = 1.5-2.0' 104 = "Plowzone" 
5 = 2.0-2.5' 105 = 1.0-1.6' 
6 = 2.5-3.0' 106 = 1.5-2.5' 
115 
107 = 0.0-0.6' 
108 = 0.8- l . l' 
109 = 1.1-1.3' 
110=1.6' 
119 = 1.3-1.4' 
120 = 1.2-1.5' 
121 = "Trench" 
122 = 1.2-2.4' 
111 = 0.0-0.7' 123 = 2.5' 
112 = 0.8-1.2' 124 = 1.3-2.0' 
113 = 0.8' 125 = 3.5' 
114 = 1.2-1.4' 126 = 2.2-2.4' 
115 = 0.7-0.9' 127 = 2.4' 
116 = 0.5-0.8' 128 = 0.7' 
117 = 1.0-1.3' 129 = 2.6' 
118 = 0-1.5' 130 = 5.31' 
Element Codes 
BI =General biface IN =Interior flake (tertiary) 
BTF = Biface thinning flake KN =Knife 
CR =General core PDF =Primary decortication flake (100% 
CRM =Multidirectional core dorsal cortex) 
CRU =Unidirectional core PP =Projectile point (unidentifiable to 
DR =Drill type) 
ES =End scraper PPN = Side-notched projectile point 
FF =Flake fragment PPS =Stemmed projectile point 
GR =Graver PPT =Triangular projectile point 
116 
PRE =Projectile point preform SDC =Secondary decortication flake (1-
PT = Potlid 33%dorsal cortex) 
SC =General scraper SH =Shatter 
SDA =Secondary decortication flake (66- SP =Spokeshave 
99% dorsal cortex) SS =Side scraper 
SDB =Secondary decortication flake (33- TRM =Tested Raw Material 





DSH =Distal (> 1/ 2 complete) 
DSS =Distal (<'/2 complete) 
ME =Medial (no distal or proximal end) 
PR =Proximal 
PRH =Proximal (> 1/ 2 complete) 
PRS =Proximal (< '/2 complete) 
Raw Material Codes 
AG =Argentine EX = Excello 
BF =Burlington Fossiliferous GM =Grand Meadow 
BL = Blanding GP =Galena/Platteville 
BM =Burlington Mottled Gray and Tan HP =Hopkinton 
BW =Burlington White Mottled HX = Hixton Silicified Sandstone 
CB =Cobden KE =Keokuk 
ER = Ervine Creek KR =Knife River Flint 
117 
MCC =Maynes Creek Cream TR =Tongue River Silica 
MCF =Maynes Creek Fossiliferous UN =Unidentified 
MCG =Maynes Creek Gray WB =Warsaw Banded 
MCR =Maynes Creek Green WC =Warsaw Chalcedonic 
MCS =Maynes Creek Speckled WD =Warsaw Dolomitic 
MO =Moline WF =Wassonville Fossiliferous 
PDC =Prairie du Chien WM =Wassonville Mottled 
PL = Plattsmouth WN = Winterset 
QZ =Quartzite WP = Wapsipinicon 
RP =Rapid WT =Warsaw Tabular 
SG =Scotch Grove WY =Wyandotte 
SP = Spergen 
Relative Scar Size Codes 
IMD =Intermediate medium/large NA =Not applicable 
ISM =Intermediate small/medium SM =Small 






NA =Not applicable 




0 = No heat-alteration 
1 = 1-49% heat-alteration 
2 = 50-99% heat-altered 
3 = 100% heat-alteration 
Retouch 
0 = No retouch 
1 =Indeterminate 
2 =Exhibits Retouch 



















0 = No utilization 
1 =Indeterminate 
2 =Exhibits Utilization 
119 
Special Codes for Projectile Point Data Table 
Headings 
Type =Projectile point type classification C =Stem length 
BASE =Basal Treatment D =Axial width 
SCARING =Flaking Patterns E =Neck width 
LENT = Cross-section shape F =Stem width 
A =Axial length G =Thickness 
B =Blade length 
Type 
FR =Fresno RE =Reed 
MD =Madison UN =Unidentified type 
RD = Raddatz WB = Waubesa 
Base Scaring 
B =Basal Thinning A =Random percussion with pressure 
C =Steep Retouch retouch 
N =Not applicable B =Percussion with pressure retouch and 
median ridge 
D =Horizontal 
E =Lateral retouch only 
120 
Lent 
A =Thick lenticular with median ridge 
B =Medium lenticular 
C =Thin lenticular 
D =Flattened 
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